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Kompleat Kommercial Killer 
Works from Chairside Light 


Simple 3-Transistor 
Distortion Analyzer 


Help the Mute to Speak! 


Diagnose Common TV Faults 





New Tube Is Dime Size“) « 


See page 40 
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most easy to read 





@ Clear, unbreakable, shadowless front for instant wide vision. 
@ 5 to 500,000 cps on A.C. 
@ Continuous resistance reading from 0.1 ohms to 100 
megohms. 
{R o @ Polarity reversing switch. 
@ Only one (king-sized) switch selects both cireuit and range 


-minimizes wrong settings, burnouts. 
Only Triplett affords you such a wide choice of VOMs. What- 
ever your application—broad or limited—there is a Triplett 
VOM particularly suited for it. 
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“SERVICING 


with Kits NRI Sends 


Right now, a solid, proven field of 
opportunity for good pay is servic- 
ing the millions of Television and 
Radio sets now in use. With NRI’s 
Servicing Course, without extra 
charge, you get NRI kits developed 
especially to give actual practice 
with Television-Radio equipment. 
You build, test, experiment with 
actual Television-Radio receiver 


circuits; build, use testing equipment. 
All equipment is yours to keep. 


You Practice 


"= BROADCASTING 
> @Op with Kits NRI Sends 


I lessons teach 

tronics principles. 
wn home, during 

u gain knowledge, 
ilding experience, 

s needed to get and 
this vast industry. 

u build low-power 
ng Transmitter, other 
rain for your FCC 
ercial Operator’s li- 
You learn by doing. 


ymmunications 


cense. 


| Will Train You at Home in Spare lime 


to be a TELEVISION-RADIO Technician 


TELEVISION 


» Making Jobs, Prosperity 


x A steady stream of new electronic 


products is increasing opportanities 
for TV-Radio Technicians. The 
millions of Television and Radio 
sets now in use need servicing. 
Hundreds of TV and Radio sta- 
tions on the air offer interesting 
jobs for Operators and Technicians. 


Technical Know-How Brings 
Better Pay, Advancement 


NRI TRAINED 
THESE MEN 


“My income has steadily 

increased in Radio. I have 

advanced to Chief Engineer 

‘of TV Station KTIV.”— 

A. H. Smiru, Sioux City, 
‘ a Iowa 


“Fix sets part time in my 
shop. Made about $500 first 
three months of the year. \ 
Could have more but this is ~ 
about all I can handle.”— 
FRANK Borer, Lorain, O. a 
. * 
“I've come a long way ix 
Radio and Television since 
* graduating. Have my own 
business on Main Street.”-— 


JoE TRAVERS, Asbury Park, 


_ New Jersey. 


a “Before finishing the NRI 
course I was employed as 
Studio Engineer at KMMJ. 
I am now announcing.” — 
BILL DELZELL, Grand 
Island, Nebraska. 
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* New electronic 
‘products are 
boosting the need 
formoreand more 
- trained TV-Radio 
Technicians. Of- 
fices, plants, 
ene everywhere—are obliged to 
buy their knowledge and services. 
For instance, transistor Radios, 
Color TV, Hi-Fi, were unknown a 
few years ago. Guided missiles, com- 
puting machines, automation would 
not be possible without this miracle 
science—Electronics. Police, Avia- 
tion, Mobile Two-Way Radio are 
expanding. The military services 
reward qualified Technicians with 
higher rank and pay. To ambitious 
men everywhere, 
here is rich prom- 
ise of fascinating 
jobs, satisfaction 
and prestige, in- 
creasing personal 
prosperity. 


Americas Fast Growing Industry 
Offers You Good Pay, Success 


inician, more 

: a and are 

nician At home 

and in y to do this inter- 

esting lying wort mportant pay. 

Founder, National NRI is America’s é t home study TV- 

Radio Institute Radio tl é experience and 

Over 40 Years’ Experience thousar u f NRI methods are 
Training Ambitious Men tested, prove t wre everywhere. 


Start Soon to Make $10 6 dj Week tat Fixing Sets 


NRI students find it easy and 
and friends a few months aft 

NRI furnishes to locate 
up $10, $15 and more a week gives subst tra 
Many who start in spare ti 


Peop le loo yk 
the an eV 
increasing 


up toa i 
er before. H 

Become 
yur spare 
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J. E. SMITH, 


yr sets for ne righb« rs 
i ter built with parts 
and correct R eiver nya Rey Picking 
spending money. 
['V-Radio businesses 


Mail Coupon — Find ut What Telsin Radio Offer You 


You don’t have to know a1 

and succeed with NRI « 

your present job while adios 
training methods. Ambitious 1 can ge 
NRI men did not finish high school. Ma 

most important acts of your life. Do it 

monthly payments. Let us send you 

yourself how easy it is to learn. A 64-pag 
tunities and training. Address NATIONAL RADIO 
INSTITUTE, Dept. 9FF, Washington 16, D.C. 


lio to understand 
ur own home—keep 
mplified, practical 
Many successful 

n can be one of the 
tuition, on low 
REE. Judge for 

ves details of oppor- 


ng about ele r Rad 
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The ABC: 
SERVICING 


NATIONAL RADIO INSTITUTE, 
Dept. 9FF, Washington 16, D. C. 

Mail me Sample Lesson and 64-page Book 
(No salesman will call. Please write 
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EDITORIAL ON THE COVER 


29 Millimeter Waves—Hugo Gernsback 


TELEVISION (story on page 40) 


“ 30 Diagnose Common TV Faults—A. V. J. Martin } 
32 Kill Commercials Fast—Otto Relling oe eon rg Sony hn 
33 Use Polarized Plugs the auvister triode is the 
34 Commercial Antenna Installation for Fringe Areas—Engineering first of a new and different 
Staff, Scala Radio Co. series. It can outperform a 

36 Unusual TVI—Eugene W. Klemm oe. 
37 TV Service Clinic—Conducted by Robert G, Middleton 
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40 Nuvistor—New Kind of Electronic Tube (Cover Feature) 
Larrv Steckler 

42 Space Relay Station—Jordan McQuay 
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50 Service Techs Report on Printed Boards 
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51 Pictorial Reports of New Developments 
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55 All About the Reflex Enclosure, Part IV—P. G. A. H. Voigt 
59 New Discs and Tapes, Stereo and Mono—Reviewed by Chester 
Santon 
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BETTER... MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP-METHOD 
HOME TRAINING! 


-Training that is proved and tested 


BETTER.. 


in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 


MORE COMPLETE.. 


- You learn ALL PHASES of 


Television-Radio-Electronics. 


LOWER COST... 


Other schools make several courses 


out of the material in our ONE 


MASTER COURSE . 


. and you 


pay more for less training than 
you get in our course at ONE 


LOW 


TUITION! 


¥ 
TOP PAY...UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 


You are needed in the Television, Radio, and Electronics industry ! 

Trained technicians are in growing demand at excellent pay— in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar, Government Missile Projects. 


NATIONAL SCHOOLS SHOP-METHOD HOME 
TRAINING, with newly added _ lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited Opportunities, including many 
technical jobs leading to supervisory 
positions. 


YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training—YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground up, 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 


EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course—and more — while 
studying. So can you! 


RESIDENT TRAINING AT LOS ANGELES 


If you wish to take your training in our Resident 
School at Los Angeles, the world's TV capital 
start NOW in our big, modern Shops, Labs and 
Radio-TV Studios. Here you work with latest 
Electronic equipment professionally installed 

finest, most complete facilities offered by 
any school. Expert, friendly instructors. Personal 
attention. Graduate Employment Service. Help 
in finding home near school and part time 
job while you learn. Check box in coupon for 
full information 
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LESSONS AND INSTRUCTION MATERIAL ARE 
UP-TO-DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop-Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios, 

SEND FOR INFORMATION TODAY... it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK “Your Future in 
Television-Radio-Electronics’™’ and 
FREE Sample Lesson. Do it TODAY, 
while you are thinking about your 
future. It doesn’t cost you anything 
to investigate! 


GET THE BENEFITS OF OUR OVER 
50 YEARS EXPERIENCE 


NATIONAL fciinicx. SCHOOLS 


4000 S. FIGUEROA ST 


You get all information 
by mail... You make 
your Own decision... at 
home! NO SALESMAN 

WILL CALL 





YOU GET... 


e 19 Big Kits—YOURS TO KEEP! 

© Friendly.Instruction and Guidance 

® Job Placement Service 

© Unlimited Consultation 

© Diploma—Recognized by Industry 

e EVERYTHING YOU NEED FOR 
SUCCESS! 


SHOP-METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 
. Television, including Color TV 

. Radio AM & FM 

. Electronics for Guided Missiles 

. Sound Recording and Hi-Fidelity 
. FCC License 

. Automation and Computers 

. Radar & Micro-Waves 

. Broadcasting and 


Communications 


WORLD-WIDE TRAINING SINCE 1905 


MAIL NOW TO 
NATIONAL SCHOOLS, Dept RG-69 
LOS ANGELES 37, CALIF. 


Rush free TV-Radio “Opportunity” Book and sample 


i 
i, 
. 


ADDRESS 
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lesson. No salesman will call 
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MAKE MORE MONEY 
in TELEVISION 
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NATIONAL SCHOOLS G5 Check if interested ONLY in Residen 


VETERANS: Give date of Discharge 
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Los Angeles 37, Calif. 


choo! training at Los Angeles 
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FCC'S BOOSTER STAND REVERSAL set- 
tled a 5-year hassle by proposing to al- 
low on-channel television booster sta- 
tions to operate with FCC sanction in 
the future. The FCC has been trying to 
get the several hundred boosters off the 
air with no success. Now it is going to 
ask Congress for laws helping it set up 
standards for transmission and encour- 
aging booster operation. One possible 
problem is that with establishment of 
real engineering standards the cost of 
booster equipment will rise toward that 
of translators. In any case, booster op- 
eration on channels 4 and 5 is for- 
bidden, since these channels are too 
near aircraft bands on which safety of 
life depends. 


NEW COLOR TV SYSTEM is proposed by 
a Maryland inventor. The receiver's 
picture tube uses a single gun that emits 
three closely spaced beams. There is no 
mask or post-acceleration grid, as in 
the RCA and Lawrence tubes. The 
screen is made up of narrow red, blue 
and green stripes. 

The problem of proper registration 
is solved by using two pilot frequencies, 
which modulate the red and green 
beams, respectively. The phases of the 
two pilot frequencies differ, and the 
carrier is so weak as not to interfere 
with the picture, even in the darker 
portions. (The Phileo “Apple” system 
used a single pilot beam.) These beams 
correct for misregistry by setting up an 
error signal whenever the pilot beams 
strike the blue phosphor or secondary 
emission surface over the blue strips. 
The pilots also correct for errors in 
convergence. 

The inventor, Arnold Lesti, formerly 
a senior engineer at the Bureau of 
Standards and International Telephone 
& Telegraph (ITT), has been working 
with specially built tubes and does not 
expect to demonstrate the new system 
until some further improvements in the 
tubes have been made, possibly in about 
6 months. 


SERVICE DEALERS may be small busi- 
nessmen, but the radio-TV_ service 
business is a big industry today, 
amounting to nearly $2.5 billion spent 
annually by set owners for parts and 
repairs. In fact, it’s bigger business 
than the business of making and selling 
the sets. 

According to the Electronic Industry 
Association figures compiled by veteran 
surveyor Frank Mansfield, consumers 
spent $2.49 billion for installation, parts 
and servicing during 1958, compared 
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with only about $2 billion for new TV, 
radio, phonos and hi-fi equipment. The 
life span of TV sets is increasing 
slowly—it was 7 years in 1955, but is 
now nearer 9. Too, more and more sets 
are being put into use, with fewer 
being retired each year. This should 
mean a continuing increase in the de- 
mand for servicing. However, improved 
reliability of components and solid-state 
electronics, including the expected 
future transistor switchover will tend 
to counteract some of the increase in 
service needs. 

Actual servicing and installation in- 
come last year»was about $1.13 billion, 
while parts brought in about $1.36 
billion. This repair revenue has been 
growing steadily since 1950, when it 
was $350 million. 


GEIGER TUBE for measuring minute 
amounts of radiation, yet within the 
means of hospitals, industrial and medi- 


Guard 


counter -~ V4 







placed. Thus one guard tube is used 
instead of 30. Due to the smaller size 
of the assembly, the necessary lead 
shield for keeping out gamma rays can 
be made much lighter, reducing the 
weight of the equipment from the pre 
vious 2 tons to about 400 pounds. A 
background count as low as 1 per mi! 
ute can be obtained with the assembly) 


ATOMIC POWER for electricity, pr 
dicted for years, may now be nearing 
practical achievement. The latest ds 
velopment is an atomic thermocoupl 
in which one of the metals, cesium, is 
converted from its normal solid state 
to a gas by lowering the thermocouple 
into an atomic reactor. The other metal 
is uranium. 

Earlier atomic generators have re 
quired no reactor, but have been capable 
of producing relatively low power 
There may be no limit, theoretically, t 


the amount of power the plasma thei 
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cal laboratories formerly unable to 
afford ultra-sensitive radiation de- 
tectors, has been announced by Amperex 
Corp. 

To measure the amounts of radiation 
found in radioactive fallout, for ex- 
ample, it is necessary to neutralize the 
background noise, caused by cosmic 
radiation and gamma rays. Detectors 
have commonly used as many as 30 
“guard tubes” which surround the 
counter. Radioactive particles passing 
through a guard tube and then through 
the counting tube set up pulses in two 
bucking (“anti-coincidence”) circuits, 
thus producing no count. Only radia- 
tion so oriented as to pass through the 
counter without also going through a 
guard tube is recorded. 

The Amperex guard tube is cup- 
shaped and surrounds the counter tube 
except at one end, where the mica win- 
dow for the desired beta radiation is 





mocouple can supply. The word plasma 
here derives from the fact that th 
cesium gas is heated to such a high 
temperature that the cesium atoms loss 
their electrons. 


FM BEATS TV for the upper-income fam 
ilies who receive the 13 FM-linked sta 
tions of New York WQXR network, a 
group of 13 FM stations in the uppe1 
part of the state. A recent survey indi 
cated that their average income is 
$10,000 (national average is under 
$5,000). They spend 5.5 hours a day 
hearing FM, but only 1.7 hours on TV 
The study also showed half a million 
homes, one-third of all in the area, had 
FM sets. 


HIGH-FREQUENCY WAVES affect the 
way microscopic animals swim, and also 
the physical arrangement of living cells 
Scientists of the New England Institute 
(Continued on page 10) 
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NOTHING ELSE LIKE IT! 


See How DeVry Tech Prepares You 
for a Good-Paying Career in 


TELEVISION 
RADIO 
ELECTRONICS 


Hundreds of men, 17 to 55, started to make money 


in the Electronics field before they even finished — 


their DeVry Tech program. Many made 
the training pay for itself as they learned! 
Because DeVry Tech’s program is so prac- 
tical, YOU should be able to do the same. 
You work scores of projects; you learn by 
watching home training movies; you fol- 
low clear, step-by-step instructions. You 
really learn principles and master many 
skills. No wonder DeVry Tech men are 
found in so many real-pay, bright-future 
jobs in this great, growing field! 





A BIG DeVRY EXTRA! 


Build Your Own 
6-Speaker Stereophonic 
& Hi-Fi Sound System 


NOW, you may build and keep your 
own top quality High Fidelity 6-Speaker 
Stereophonic Sound System, as 
shown below. You Learn-By-Doing 
for a BETTER JOB or to ADD TO 
YOUR PRESENT INCOME. As a 
bonus, you and your family can 
2 enjoy the thrills of 
ue 
this marvelous sound 


‘ s 
: yy system for years to 
» p i ‘ come. 


Special SHORT 

COURSE in High 

Fidelity Sound Re- 

production including 

Stereophonic Systems 

also available. Ideal for 

hobbyists, music lovers and 

men seeking NEW OPPORTUNITY. 
Mail coupon. 


NO ADVANCED EDUCATION OR 
PREVIOUS TECHNICAL EXPERIENCE 


NEEDED! at home in your spare time, you use the same 
basic method followed by students in our Chicago and Toronto 
laboratories. You learn to use tools, follow diagrams, when 
you build any or all of this valuable equipment: the STEREO 
SYSTEM ... or a 5-INCH OSCILLOSCOPE and VACUUM TUBE 
VOLTMETER ... or a 21-inch TV SET. You have many choices! 
DeVry Tech's program is so thorough that you will likely be 
surprised at your progress. Send the coupon for details. 


EMPLOYMENT SERVICE MILITARY 
‘) Frequently, we simply SERVICE 
j don’t have enough gradu- If you are subject to mili- 
> ates available to fill all tary service, you will find 
‘<*" the jobs on our list! DeVry the tifestiatian en have 
Tech has an Employment for you very helpful. Mail 
Service that really works. It is avail- the coupon today and 
able to graduates without additional get the facts. 
cost. 


DeVRY Technical Institute 


4141 BELMONT © CHICAGO 41, ILL. ¢ Formerly DeFOREST’S TRAINING, Inc. 
Accredi Member of National Home Study Council 
; — “One of America’s Foremost 


_ Electronics Training 
Centers” 


FREE Booklets! 


“POCKET GUIDE TO REAL EARNINGS” and 
“ELECTRONICS AND YOU” 


a Real down-to-earth details are pre- 
sented to help the man who wants to 
"Real get ahead. Both booklets are 
yours FREE! Fill ovt coupon and 

mail teday. 


MAIL TODAY FOR FREE FACTS 


DeVry Technical Institute 

4141 Belmont Ave., Chicago 41, Ill., Dept. RE-6-P 
Please give me your two FREE booklets, ‘Pocket Guide to 
Real Earnings” and ‘Electronics and You,’ and tell me how 
to prepare to enter one or more branches of Electronics. 








NAME ____. sanininie SD 


STREET : —— 4 A 


— zo —STATE 
() Check here if ‘subject te tary training 

DeVry Tech’s Canadian Training Center is located at 
2051 626 Roselawn Avenue, Toronto 12, Ontario 
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OnE OF THE BIGCEST OPPORTUNITY FIELDS OF THE CENTURY! 
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VX1111 regular PX911 regular 


SX711 regular 
AX911 anodized 


SATELLITE-HELIX POWER -HELIX STAR -HELIX 





Pioneers in Electronics since 1929 


JFD ELECTRONICS CORP. 


6101 Sixteenth Avenue Brooklyn 4, New York 


JFD CANADA LTD. JFD INTERNATIONAL RX511 regular JX311 regular 
51 McCormack Street 15 Moore Street AX511 anodized AX311 anodized 


SUPER-HELIX JUNIOR-HELIX 


RADIO-ELECTRONICS 


Toronto, Ontario, Canada New York, N.Y. 
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MEET THE GREAT NEW JFD HI-FI STAR-HELIX COLORTENNA 
WITH NEW DESIGN! NEW FEATURES! NEW PERFORMANCE! 





a ™~ @ New Satellite sleeve di- @ 1% inch seamless elements 
; pole design ups gain 25°; i lements over 30 inches 
—shrinks the miles, flat- reinforced with 15 inch ale 

tens mountains for needle- uminu lowels, 


sharp hi-fi pictures. : 
p p aluminum 


twork made of 


Highly directive micro- \ rigidized busbar. Alumi- 
wave helical probe (based m screw and nut take- 
on satellite telemetering . offs insure permanent 
antenna principles) pin- Se naximum signal transfer. 
points stations—sidesteps 
ghosts. 


in regular or 
gleaming diamond-hard 
Gold Anodized aluminum. 


Double U-bolt mast assem- Spear! hea aded _ by spectac- 
bly freezes antenna on tar- ular nat JFD adver- 
get for rock-steady recep- tising | arakenas 
tion. dealer Harvest of Profit. 


presenting the Al Vow: 


JUNE, 


1959 





=F STAR-HELIX 


Qrenna 


Fabulous Satellite Sleeve Dipole design—the antenna 600 00: S 
bringing high fidelity reception to far-flung fringes—is the new 
heart of every JFD HI-FI Helix Colortenna! Five area-engineered 
models to choose from, assure picture-perfect matching of any 
location requirements. Make it the year for you with the antenna 
line for ’°59—JFD Hi Fi Colortennas. Now at all JF D distributors. 
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for Medical Research, Ridgefi« 


° . / asf have found that amoebas, staphl 
¢ | r ‘O | } ; ] 1e] a ™. | and other germs, red blood co 
and even polystyrene particles, 


controlled by the megacycle pu 
cannot be used lest it fry the liv 


features never before 325°5 "3 
offered at $139.9° 


The new H.H. Scott 24 watt Stereophonic amplifier, Model 222, 
puts top quality within the reach of all. This new amplifier has many © 
features never before available for less than $200. It is backed by 
H.H. Scott's fine reputation. Check the features befoWyand youtli_ 


see why you should build your new stereo system, ound ; 
H.H. Scott Model 222. .. : A te 


OD. 
Cn... COORD 
uv 


quencies required to control ac 
arrangement vary betwee1 
megacycles. One tiny organism 
one way at 6 me, shifts 90° at 15 me 
Chromosomes, which determine inhe1 
ited characteristics, can be controlled 
Work already done has resulted in nev 
strains of vinegar flies and certai 
bacteria. This technique will undoubt 
edly be extended to higher-order ani 
mals, and perhaps some day even 
man. Photographs show starch particle 
in normal random arrangement above, 
and, below, lined up when subjected t 
high-frequency radiation. 
PORTABLE TV SETS using transistors 
lA may be closer than officials of majo! 


producers will publicly admit. A num 
Equalization switch lets Separate Bass and Effective scratch filter Channel balance con- Master volume control . j ceiver akers are be 
you choose between Treble controls on improves performance trol adjusts for dif- adjusts volume of both ber of the big —- maker — - 
RIAA comqeneeren for each channel let you on older worn records ferent speaker effi- channels simultane- lieved to have working models of truly 
monophonic and stereo adjust for differences and improves recep- ciencies and brings ously. Also functions as . ransis T veceivers i 1e 
records; NARTB, for in room acoustics and tion on noisy radio channel volumes into automatic loudness portable transistor TV receivers in th« 
tape heads. different speaker sys- broadcasts. balance quickly and control whenever de- labs. When rumoured Japanese sets 
tems. / easily. sired. start coming in, these developmenta! 

sone —, —_ This position lets you Exclusive center- | models may break loose here. 
ions for accurate bal- play a monophonic channel output lets you . . a . ivers w > , 
ancing, for playing source such as an FM __uSe your present amp- 3 Tr uly portable receivers will be mor 
stereo, reverse stereo tuner or a tape re- lifier for 3-channel practical when power for heating the 


and for using mono- corder through both Stereo or for drivin | | a P imi } 
phonic records with power stages and extension spenbense i picture-tube cathode can be eliminated, 


your stereo pickup. speakers. Separate stereo tape- ; possibly with the technique recent] 
recorder outputs. announced for the cold-cathode tubs 


10- ELEC YICS age 98 

SPECIFICATIONS: Dual 12 watt channels ; 0.3% 1M dis- . = . , ' (name ELECTRONICS, page » April 

tortion ; 0.8% harmonic distortion - frequency response 20 to 30,000 cps; ex- ae 1959). Available transistors can worl 
tremely low hum level (—80db); DC operated preamplifiers heaters ; Inputs for = ' 70 | » 2 >» required for v 

stereo or monophonic recorders, tuners, phono cartridges and tape heads. a i up to the 218 me required for vht 

Phono sensitivity 3 mv. Sub-sonic rumble filter prevents overload from noisy channels, but are very expensive com 

changers or turntables. Price $139.95* pared to ordinary transistors used ir 


H.H.SCOTT INC. Dept. RE-6,111 Powdermill Road, Maynard, Mass. —_ Export: Telesco International Corp., 36 W. 40th St., N.Y.C, most receiver circuitry. Even the powe1 
| transistors required for deflection ci1 
Insist on genuine H.H. Scott components cuits are reasonably priced now 





Straw in the wind is appearance her: 
*West of Rockies $143.25. Accessory case extra. of imported FM-AM transistor port 
Seecccccccccccoocsecocceseeseeoesecceseoseesee! able. Front-end transistors in an FM 
set work on channels 2—6. A harmoni: 
type transistor oscillator and a crys 
Rush me complete details on your new Model 222 and tal mixer setup can be used for char 
your complete 1959 Hi Fi Guide and Catalog. | nels 7-13 until suitable inexpensive 
vhf transistors (now being made it 
| small numbers by at least two Americar 
Name | manufacturers) are ready. 

Address (Continued on page 14) 

City 


SEND NOW FOR 
FREE HI-FI GUIDE 
AND CATALOG 





age’ esceeecee 








RADIO-ELECTRONICS 





How To Be 
SUCCESSFUL 
in 
ELECTRONICS 


Master Course in 


Slectronics will provide 
e our you with the mental tools 
( the electronics techni- 


and prepare you for 
2 a First Class FCC License 

C mm r | | [ (Commercial) with a radar 
0 e C ” icense el sement. When you 
successfully complete the 

[aster Course, if you fail 
to pass the FCC examina- 

—Of your money back tion, you will receive a 
f efund of all tuition 


1ents, 








4“ 
EFFECTIVE License and $25 raise due to Cleveland Institute training” 
“T sat for and passed the FCC exam for s id class license eant omotion to S 
JOB FINDING Radio Technician with the W seaiines Highw hg oo be nt a $ 2 nth 1 oa sal -* Senseabes of 
my own for all maintenance on the State’s two-way communicat tem. I wish to sincerely thank 
SERVICE HELPS CIRE you and the school for the sir owe aii ait Bo : hav ) t Re I rte agsn Rix 


the school to all acquaintances who might possibly be interesté i I am truly convinced I 


TRAINEES GET could never have passed the FCC exam without your wonderf and consideration for anyone 


wishing to help themselves.” 


BETTER JOBS CHARLES C. ROBERSON 


Cheyenne, Wyoming 





HERE'S PROOF Name and Address License Time 


FCC LICENSES John H. Johnson, Boise City, Okla. Ist 20 weeks 
ARE OFTEN SECURED Prentice Harrison, Lewes, Delaware Ist 27 weeks 


IN A FEW HOURS Herbert W. Clay, Phoenix, Arizona 22 weeks 
Thomas J. Bingham, Finley, North Dakota 9 weeks 
William F. Masterson, Key West, Fia. 24 weeks 


WITH OUR 
COACHING 








Employers Make Job Offers Like These Your FCC Ticket is recog- 


EMPLOYERS To Our Graduates Every Month nized by employers as proof 


Broadcast Station in Illinois: ‘We are in need of an engineer of your technical ability. 


MAKE JOB OFFERS with a first class phone license, preferably a student of Cleve 


land Institute of Radio Electronics; 40 hour week plus 8 hours Accredited by 


LIKE THESE TO OUR) overtime.” Neteed Heme ele 


West Coast Manufacturer: ''We are currently in need of men Council 


GRADUATES EVERY with electronics training or experience in radar maintenance. 


We would appreciate your referral of interested persons to us 


MONTH : Cleveland Institute of Radio Electronics 
Desk RE-30, 4900 Euclid Bidg., Cleveland 3, Ohio 
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Please send Free Booklets prepared to help me get aheac 
I have had training or experience in Electronics as indicated 


0D Military }] Amateur Radio 
0 Radio-TV Servicing O Broadcasting 
O Manufacturing C) Home Experimenting 


Opportunities 





in Electronics 





for You 
In what kind of work are you now engaged? 


In what branch of Electronics are you interested? 








Name 


RE-30 
i... bt tt lll tekken 


- . hE EE EE TE 
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SENCORE Electronic Time Savers 


QUALITY line of test instruments designed with the serviceman in mind. Manufactured by the Service 

SENCORE A Instruments Corporation, leaders in low cost time saving equipment. Each instrument is carefully engi- 

e neered of quality components to give long life and perfect performance, providing the serviceman with 
versatile instruments at a low cost. 


SENCORE Time Savers for 
TRANSISTOR WORK 


SENCORE Tube Checkers 
make quick-accurate checks 


ORAS y 





TRC4 TRANSISTOR CHECKER- 
Tests transistors for opens, shorts, 
leakage and current gain. Includes 
ain test on power transistors. 
hecks all crystal diodes for for 
ward to reverse current ratio 
Checks seleniums for forward and 
reverse currents. Controls are ac 
curately set for each transistor by 
referring to set up chart on rear 
of unit. Test leads or socket for 
fast hook-up. Cannot become ob 
solete. 


Net Each.........$17.95 


BT-101 TRU-LOAD BATTERY PS-103 TRANSI-PAC TRANSIS- LC3 LEAKAGE CHECKER—Tests nearly 200 dif- 
TESTER—Tests all batteries un- TOR POWER SUPPLY—A low ferent tube types including UHF and latest new filament checker that automat 
der manufacturers recommended cost DC power supply for ail types; Checks CRT without removing tube from ically tests ALL tubes, including 
loads—even small mercury cells, portable transistor radios. 0-24 chassis. Rol!l-Chart design for quick checking; loctals and picture tubes; and also 
without damage. ideal for tran- volts adjustable with a 12 prevents obsolescence. Two spare pre-heating acts as a continuity and voltage 
sistor work. Load setting is volt tap for Philco and Sy! sockets cut down test time. Dynamic filament tester. Continuity and voltage checks 
determined from current capa- ania fadios. Meter on unit checks include heater to cathode leakage and afe made by simply plugging test 
bility instead of battery voltage. feads voltage applied. Flick of shorts. Leakage sensitivity is 100 megs and leads into pins 1 and 12 of the pic 
So simple to operate that a switch and meter shows cur 50,000 ohms; can be increased by changing the ture tube socket—no switches a 
counter girl can learn to use it rent drain. Current scale reads value of one resistor only. Capacitors can be neon indicator acts as a voltage in 
in a few minutes, yet accurate to 100 Mills. Operates push easily tested for leakage to 100 megs, opens, dicator as well as GOOD-BAD tube 
enough for labs. pull radios with tap above 1.5 shorts and charge with voltage applied. Com- tester. 

volts by using center lead as pact unit 7”x6"x3%2” comes in black hammer- 

phantom ground. tane case with aluminum panel. Weight 3 Ibs. Net Each...... 


Net Each......$17.95 9 Net Each $28.95 With Leads 


FC4 FILAMENT CHECKER—Here is a 


-$2.75 





Net Each....... $15.95 


ae Vel ott: Capacitors and Resistors at your 


Alignment Work 


Eliminates 


Costly Call-Backs fingertips for Easy -Safe-Substitution 





MODEL BE3 ALIGN-O-PAK — Fully isolated 
DC supply for TV alignment—AGC trouble- 
shooting and other DC checking require 
ments. Provides all DC voltages recom 
mended by TV manufacturers. Provides 0 
to 18 volts, positive or negative, with less 
than 0.1% ripple. For alignment, merely 
plug in 115-volt AC and set knob at required 
voltage; for AGC trouble shooting, connect 
to AGC buss and vary voltage from 0 to 18 
volts neg. If picture stabilizes, AGC is 
defective. Black hammertone case with 
aluminum panel. Complete with test leads. 
Shipping Weight, 2 Ibs. 


ES102 ELECTRO-SUB Checks all Electrolytic 
Capacitators in seconds, merely select the elec- 
trolytic and substitut 10 big electrolytics 
from 4 to 350 mfd to safely substitute in any 
circuit from 2 to 450 vo Automatic capacitor 10K ohms to 5.6 megs.; 10 capacitors from 100 
discharge with e js. Unique surge pro- wuf to 0.5 uf, 600 volts; one 10 uf and one 40 uf 
tector circuit prevents accidental healing of 450 volt electrolytic. Three-pole, 12-position 
Capacitor being bridged,"’ completely safe. switch selects each component individually 

Compact unit can be « repy anywhere, measures Sencore Model H36 R-C Substitution Unit 

4%" h. x 45%" w. x 2%” a. Net Each .$12.75 
Net Each................-.$15.95 Leatherette Carrying Case for H36—Net Ea. $2.95 


NEW MODEL H36 R-C SUBSTITUTOR-—Provides 3 
of the most often needed components for d rect 
substitution: 12 one-watt 10% resistors from 
NEW MODEL FS3 “FUSE-SAFE” TESTER to 5600 ohms; 12 half-watt 10% resistors fron 
Prevents expensive call-backs on fuses and 
fuse resistors. Tests fuse, fuse resistor or 
circuit breaker circuits. Has individual 
scale for each value fuse resistor; reads 
fed of green. Measures wattages up to 1100 ~ 

watts at 115 volts. Two current ranges, 0-2 Sencore Model BE3 Align-0-Pak 

amps. and 0-10 amps. Test leads clip in i _” ae = — 
place of fuse or fuse resistor. Tests both az 

AC and DC. Safety S-ohm, 10-watt resistor 
prevents circuit damage; simulates oper- 
ating conditions. 

Sencore Model FS3 Circuit Tester 
LO eee  C) 


l@lvitd am dil-t4 am icla 
Fi elae biel a 


MODEL VB2 “VIBRA-DAPTOR"— 
Permits checking vibrators in 








MODEL LB2 UP-DOWN VOLTAGE BOOSTER— 
For TV set or appliance up to 300 watts. 


any tube checker; provisions for 
3 or 4prong vibrators Plugs in 
to tube tester; set for 6AX4 (or 
for 6-volt, 12AX4 (or 
for 12-volt vibrators 
Two lamps in top of adaptor in 
dicate good or bad. Rugged stee! 
construction. Unbreakable 251 
lamps are used. Complete in- 
structions screened on front 
‘ore Mode! VB2 
“Vibra-Dapter"’ 
eeeecceseacQunee 





No need to contend with inadequate picture 
width, insufficient height, low picture 
brightness, poor sync and oscillator drift, 
low sensitivity in fringe areas and/or ex- 
cessive tube failure, due to lower than 
normal or higher than normal line voltages. 
Increase or decrease line voltage 10 volts 
with the flick of a switch. 

Sencore Model LB2 Up-Down 

Voltage Booster 

Net Each... 

Sencore Model “1B2N Up-Down * Voltage 
Booster—Same as above except with neon 
warning light that glows at 126 volts. 
Net $7.17 


MODEL PP2 PEAK-TO-PEAK METER—Com- 
pletely assembled peak-to-peak meter for 
quickly servicing gated AGC and sync 
Separator circuits. Occupies minimum space 
on the bench—only 4” x 6” x 3”. Installed 
in seconds. A real time saver when serv- 
icing any TV set or electronic circuit. 
Essential for color with up to six gated 
circuits. Permanently connected to scope— 
Straight through when turned off. Uses 
wire-wound potentiometer for accuracy. 
Calibrated against Dumont Calibrator and 
Textronix scope. 

Sencore Model PP2 Peak-to-Peak Meter 
Net Each 


Available at Leading Electronic Parts Distributors 


SERVICE Instruments Corp e 171 Official Road @ Addison, Illinois 


MODEL JC2 UNIVERSAL TV JUMPER CORD 
—Universal jumper cord that can be util 
ized with any TV set. Extends power from 
back of TV set—no moving furniture to 
get to the wall plug. Two handy power 
outlets for soldering iron and test equip 
ment. Will fit many speakers, focus coils 
etc. Two plugs accommodate all TV rear 
board sockets and two sockets to fit the 
interior connections. Requires 115 v. AC 
3 amps. 

Sencore Model JC2 Jumper Cord 

Net Eac 
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MR. ELECTRONICS 


if ill 
to | job t 

0 OSE your 0 OMorrow Now is the time to survey your technical ability. Are you 

i‘ i in danger of becoming “dead wood?” Does your technical 

knowledge seem to suffer from hardening of the arteries? 

0 a eC nica \- raine mail, You can do something about that. The first step is to fill 


out and mail the coupon below. It will bring you your copy 

of “Your Future in the New World of Electronics,” which 

m has proved so valuable to thousands of men. This booklet 

turn t, e page mister gives you a picture of the astonishing future waiting for 
7 men who acquire advanced technical knowledge . . . then 

goes on to tell you how CREI accredited curricula gives 

you that advanced technical knowledge—at home, in your 

There always has been eee spare hours, at your own pace. Act now—and take that 
" first step toward giving yourself the advanced knowledge 

there always will be that will help protect what you have—and will help you go 
— even higher in the multi-billion dollar electronics industry. 

Write: Capitol Radio Engineering Institute, Dept. 146F1, 

PERMANENT, PROFITABLE 3224 16th St., N.W., Washington 10, D.C. You can qualify 
for CREI home study training if you have had electronic 

EMPLOYMENT IN ELECTRONICS education, or experience in electronics—and realize the 
eee need of high level technical knowledge to make good in 

the better electronic jobs. (El ynics experience is not 


For everybody? No —= only for required for admission to CRE 7 euienes School.) 
- 
well-trained electronic engineering | cot‘wst.s"2ers"u nan. cance Temneen., 


on theory, functioning, and applications of servomechanisms and com- 
puters. Also noteworthy: Lessons on machine control, instrumentation, 
data processing, and telemetry. A ‘‘must'' for engineers and techni- 

personne cians seeking to enter this branch of electronic technology. 


See what “Electronics’”* says: : ‘ 
wantin te aad Sai: te Take a Moment Now to Protect Your Job... Fill Out and Mail Today 




















CAPITOL RADIO ENGINEERING INSTITUTE To obtain fast, immediate 


service and to avoid del 
ECPD Accredited Technical Institute Curricula © Founded 1927 o 
it is necessary that the fol- 


Dept. 146F1, 3224 Sixteenth St., N.W., Washington 10, D. C lowing information be filled 


and June saw classified adver- 
|most quadruple. — 
Jemakers are drawing heav! y 
reserves in the West. In 
electronics engineers has 
d is still rising. 


In Los Angeles, May 
tising for engineers a 
manufacturers and missi 
on electronics — 

i and for 
Chicago, deman . 
trebled in the last 90 days an 


Please send me your course outline and FREE illust 
Booklet “Your Future in the New World of Electronics 
describing opportunities and CRE! home study courses 
Practical Electronic Engineering Technology 

CHECK be Radar, Servo and Computer Engineering 


Technology 14 
FIELD OF 0) Electronic Engineering Technology 

GREATEST (_) Broadcast (AM, FM, TV) Engineering Technology 

INTEREST [} Television Engineering Technology Estunottins 

(] Aeronautical Electronic Engineering Technology Yrs. High School 


(C Automation and Industrial Electronics Engineering Technology 


Chief engineers and 


agree on several “soa a 


Points: 
Pi. of the men currently 
- reason, “As Many acs & 
wood, 1y as 8 out of ] 
sen a the chief engineer of — 
i elphia firm; the robl edium- 
ive Ones, Problem is to find the 


in industry 


on the street are 
-~ i sake sencaplinninandnsadieswseenercttneetieeeninsians ....Age 


State 
Check: ([] Home Study [) Residence School [] Korean Veteran 


- 
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NEWS BRIEFS (Continued from p. 10) 
‘TRIMENSIONAL’ TMS-2 Components: C-12HC dual voice 


coil woofer, two 8” mid-range speakers, two wide-angle — roe 
tweeters, two networks with “presence” ae “brilliance” controls. | MULTIPLEX SITUATION is still so um leat 
Dimensions: 30” wide, 25” high, 12%” dee says H. H. Scott, maker of FM tuners 


User net: mahogany — $258, blond or walnat — $263.00. and other consumer electronics, that he 
recommends no one purchase any of the 

: currently available multiplex adapters 
7H 4 tate Ds These adapters allow reception of multi 

ae plex programs from FM stations now 
broadcasting experimentally under spe 
cial FCC permits. Scott points out that, 
when the FCC finally approves one 
system, some or all adapters now on 
the market may not be usable. 


ONLY 2 NEW TV STATIONS this month: 
WNED-TV, Buffalo, N. Y. l 
WQEX, Pittsburgh, Pa. 16 

Milwaukee’s WXIX on channel 1 
left the air since our last report. 

These changes make our new tota 
of US operating stations 556 (468 vhf 
and 88 uhf). WQEX being educational, 
the noncommercial total: 43. 

















~ 








Calendar of Events 


National Symposium on Microwave 
Theory and Techniques, June 1-3, Har 
vard University, Cambridge, Mass. 


- ; : | | National Conf > ti 
New developments have proved that a single cabinet integrated speaker system | | ‘Techniques, June foc, Vella Havel oon 
can provide stereo sound equalling or surpassing the performance of two Mateo, Calif. 
separate units. Up to now, however, to achieve sufficient separation, such eet ae. erating | % 
° . dune ¢ Ge Pp Ip s, allas, ex 
integrated systems have had to be large — and often expensive. aie Sakon : oe Pane a ‘ance 
: : . : ‘ sos . | . . - PIC) Show, 
Now, University, employing a new principle of obtaining stereo separation June 12-14, Rice Hotel, Houston, Tex 
presents the TMS-2... containing two complete multi-speaker systems in one Symposium on Electro-magnetic The- 
handsome enclosure only 30” wide. co Gaata’ Genet ty of Toronto 
“ s s ” * . . anat 
The “Trimensional” TMS-2 projects frequencies of both channels to the aieeelinal Milena, ot Bites. 
rear and side walls of your room. Thus, one large wall area becomes channel tion Processing, June 13-22, UNESCO 
“A” another becomes channel “B” ... exactly as if you had a series of widely ett eer meee 
. : . . nternational Symposium on Circuit 
distributed speakers for each channel. This results in a new standard of stereo ond tataatiten Cheers, dene 14-14 


performance... excellent separation, real depth and broad sound distribution. University of California, Los Angeles 
Calif. 


International Conference on Medical 


IMPORTANT ADVANTAGES OF TMS-2 ‘TRIMENSIONAL’ STEREO > ; a oe eCH 
| Electronics, June 24-27, UNES«\ 

Building, Paris, France. 

National Convention on Military Elec- 
tronics, June 29-July 1, Sheraton-Park 
Hotel, Washington, D. C. 

British IRE TV Convention, July 1-7 
University of Cambridge, Englan« 





























AIRPLANE ALTIMETER that records pres 
sure electronically and displays altitude 
on a_ servo-actuated tape has _ been 
| demonstrated by Bulova. The tape 
graduated logarithmically, so that a 
TMS-2 STEREO CONVENTIONAL STEREO difference of as little as 2 feet 
ground level can be registered. At sea 
level, 50 feet occupies 1 inch of tape 

















1 Smooth, full-bodied, balanced stereo sound throughout the room (rather than the 
‘two point source’ effect with critical listening area of conventional systems). 


2 ‘Hole-in-the- Fullcom- Rac ® Stereo. 

middle’ effect plement spread can — 
eliminated by of controls, be controlled “ 

central position and adjustable doors allow easily by means of the adjust- 
of the dual voice you to place the compact able doors — according to pro- 
coil woofer to- TMS-2 virtually anywhere gram material and personal 
gether with the along a wall, or in a corner, preference (e.g. wider spread 
unique wall re- irrespective of existing for full orchestral works, less 
flection system. furniture or furnishings. spread for small groups). 


Hear TMS-2 stereo at your dealer . . . now. But 
don’t be fooled by its small size. Close your eyes 
and let your ears judge the quality of its musical 
and stereo performance. 


For the complete TMS-2 story, write to Desk J-2, 
University Loudspeakers, Inc., White Plains, N. Y. 
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SKNIGHT’ 


A PRODUCT OF ALLIED RADIO 


HONORED FOR VALUE in (VJlé7éZ0 hi-fi 


The value is unsurpassed...simply because KNIGHT components, the honest best 

in audio craftsmanship, are sold at the lowest possible price. This value is protected 

by an iron-clad two-way guarantee: KNIGHT specifications meet or exceed the 
published figures or we refund your money in full; materials and workmanship 
are guaranteed for one full year. KNIGHT hi-fi is available only from Allied Radio, 
which has been setting the standards for value in electronics for more than 38 years... 








THE KNIGHT STEREO ENSEMBLE 
KN «. deluxe 34-watt stereo amplifier 


| 734 | Fourteen stereophonic and monophonic controls « 34 watts 
rated stereo output...68 watts peak e Separate bass and treble 
controls for each channel « 5 pairs of stereo inputs...input jack 
for accessory remote control « Hum-free DC on all preamp heaters 
« Wide range stereo balance control « 3-step loudness contour 
selector « Input loading control for magnetic cartridges « Mar-proof : : FREE ALLIED CATALOG 
vinyl-clad metal case...solid aluminum : _— ) Mya ected ing oth set 
$42950 ‘ the w are ele 1 of hi-fi systems and 
gold anodized front panel only $12.95 down i ‘ - ‘ ee everything in thrilling stereo; 
e > sa ew N HT mponents and systems; 
For everything in hi-fi, 


deluxe stereo FM-AM tuner =e fo eve i gn Ele ronies, get the ALLIED 


r it today 
Separate FM and AM sections for stereo reception « Exclusive 
DSR corrective feedback circuit for minimum distortion of FM 
e Dual limiters on FM e Tuned RF stage on FM and AM e« 2.5 
microvolt sensitivity on FM « Cathode follower multiplex output 
jack e Four cathode follower main outputs « Dual ‘‘Microbeam"’ 
tuning indicators « Illuminated 914” tuning scale; precision inertia 
tuning « High-sensitivity AM ferrite antenna « Handsome solid 
aluminum front panel, gold anodized, 
with mar-proof vinyl-clad metal case only $412950 $12.95 down 


ALLIED RADIO, Dept.2-F9S 
100 N. Western Ave., Chicago 8O, Ill. 


Ship me the followings KN-734 KN-120., 


Send latest Allied 


Name 
order from America’s Stereo Center 


ALLIED RADIO 


100 N. Western Ave., Chicago 89, Iilinois 


Address 


City 


@eeereeeeeeeeeeeeeeeeee 
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A high-quality AM-FM circuit in a high-quality black-and- 
gold package . . . that’s the ERIE “PAC” AM-FM Tuner. 
You'll be confident in recommending it to all your customers 

. . and you'll increase your profits on AM-FM installations 
and conversions. 

ERIE circuit designers are years ahead in practical electronic 
developments. And ERIE production lines are quality-con- 
trolled from start to delivery . . . your assurance of perfect 
tuners every time by ERIE... the dependable, progress-leader 
in military and industrial electronics. 

For specs and further information on ERIE AM-FM Tuners 
and other hi-fi components, write us. 








SEND FOR FEATURES 
SPEC SHEETS Etched Wiring Board 
on | 2 IF Stages 

Low Signal/Noise Ratio 

Size: 1242" x 942" x 34%" 

Only 2 Front-panel Dials 

7-tube Circuit 

Sensitivity: 10 mv. for 30 DB quieting 
6 mv. for 20 DB quieting 

Selectivity: 170 KC at 2X down 


ERIE Electronics Distributor Division 


~~ ee 1-11-01 4-1 el- mete] -1-1e)-F vale)” 


Erie, Pennsylvania 











NEWS BRIEFS (Continued) 


PITOT TUBE 
CONNECTION TT 
(STATIC | 
CONNECTION) —H ile 





WINDOW 


SPOOL (SPRING INSIDE ) 





at 60,000 feet, 1 inch covers 500 feet 
The altimeter uses special ane 
units (1) as pressure-sensing device 
Changes in pressure extend or retract 
a soft-iron armature (2), which acts 
as the core of a differential trans 
former (3), increasing ar decreasing 
the coupling—and therefore the energ 
transfer—between windings. Outsidk 
pressure is conveyed to the pressurs 
chamber (4) through the tube (5) 
the airplane’s static pressure sources 
(The pressure source is a tube locat« 


| in the plane’s airstream arranged so 


indicates static air pressure and is wu 
affected by the plane’s motion. 

The signal (400 cycles) generated 
the secondary of the differentia 11 
former is amplified and used to actuati 
the servo motor which moves the tap¢ 
past the window (6) to indicate th 
altitude, at the same time restoring th: 
transformer coils to null to be ready 
register any new changes. They are 
transported in a frame (7) which 
moved right or left by a lead screw (8) 


geared to the motor. 


A second armature (9) with a spring 
assembly (10) that exactly duplicaté 
the mechanical restraints of the sensing 
assembly moves in a second differentia 
transformer (11). It acts as a co 
pensator for gravity or aircraft accele 
ations by producing a signal whicl 
bucks out any error that might be 
introduced in the sensing coils by suc} 
forces. A manual setting compensates 
for changes in atmospheric pressure 
BELL LABS SEMICONDUCTOR device, 
new four-terminal field-effect tetrode 
performs functions impossible prev 
ously, or possible only with extensive 
circuitry. The field-effect tetrode ca 
function as a transformer, a short- 
cuit stable negative resistance, an 
lator, a modulator or a gyrator. This 
last is a nonreciprocal network whicl 
acts like a transformer while shifting 
phase 180°. For example, it can convert 
the reactance of a miniature capacit 
into that of a high-Q inductor. The de 
vice, still in the laboratory stage, car 
also act as an electronically controlled 
resistor for large signals. Because 
makes possible actions previously quit 
complex or impossible, areas of usefu 
ness have scarcely been scratched. END 


RADIO-ELECTRONICS 





Do you WISH you 
were EMPLOYED 
in ELECTRONICS? 


F.C.C. LICENSE --THE KEY TO BETTER JOBS 


An F.C.C. commercial (not amateur) license is your ticket 
to higher pay and more interesting employment. This license 
is Federal Government evidence of your qualifications in 
electronics, Employers are eager to hire licensed technicians, 


a) al 


Ce ae ee 


NBD 


WHICH LICENSE FOR WHICH JOB? 


The THIRD CLASS radiotelephone license is of value 
primarily in that it qualifies you to take the second class 
examination. The scope of authcrity covered by a third class 
license is extremely limited. 

The SECOND CLASS radiotelephone license qualifies 
you to instal!, maintain and operate most all radiotelephone 
equipment except commercial broadcast station equipment. 

The FIRST CLASS radio telephone license qualifies you 
to install, maintain and operate every type of radiotelephone 
equipment (except amateur) including all radio and tele- 
vision stations in the United States, its territories and pos- 
sessions. This is the highest class of radiotelephone license 
available. 
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GRANTHAM TRAINING PREPARES YOU 


The Grantham course covers the required subject 
matter completely. Even though it is planned prima- 
rily to lead directly to a first class FCC license, it does 
this by TEACHING you electronics. Some of the 
subjects covered in detail are: Basic Electricity for 
Beginners, Basic Mathematics, Ohm’s and Kirchhoff’s 
Laws, Alternating Current, Frequency and Wave- 
length, Inductance, Capacitance, Impedance, Reso- 
nance, Vacuum Tubes, Transistors, Basic Principles 
of Amplification, Classes of Amplifiers, Oscillators, 
Power Supplies, AM Transmitters and Receivers, FM 
Transmitters and Receivers, Antennas and Trans- 
mission Lines, Measuring Instruments, FCC Rules 
and Regulations, and extensive theory and mathe- 
matical calculations associated with all the above 
subjects explained simply and in detail. 


OUR GUARANTEE 


— 

If you should fail the F.C. C. exam after finishing our NY WA 
course, we guarantee to give additional training at NO Fp 
ADDITIONAL COST, Read details in our free booklet. 7) x] 
SZ 


Get 


Your First Class Commercial 


F.C.C. LICENSE 


QUICKLY ! 


CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham School of Electronics specializes in F.C.C. license 
preparation. Correspondence training is conducted from Washington, 
Hollywood, and Seattle; also, resident DAY and EVENING classes 
are held in all three cities. Either way, by correspondence or in resi- 
dent classes, we train you quickl; 1 wel 


~ This booklet \ 


> FREE! AF 
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This free booklet gives \N 
details of our training 
and explains what an 
F.C.C. license can do 
for your future. 
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HERE’S PROOF... 
that Grantham students prepare for F.C.C. examinations in a 
minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 


License Weeks 

Roy E. Alexander, Pikeville, Kentucky ist 
Robert J. Conley, 129 W. 46th St.. New York 36, N.Y eae Ist 
W. R. Smith, 1335 E. 8th St., Long Beach, Calif sae ee 
Howard E. Martz, 301 S. Penn. St., Fairmount, Ind Ist 
John W. Dempsey, Box 55, Rising Sun, Md Ist 
Donald H. Ford, Hyannis RD, Barnstable, Mass . 1a 
Richard J. Falk, 2303 Holman St., Bremerton, Wash Ist 
Denson D. McNully, 1117 N. Houston St., Amarillo, Texas Ist 
James D. Hough, 400 S. Church St., East Troy, Wisc tae, 
Odie B. Perry, Jr., Rt. #3, Zebulon, N.C 

Milton C. Gee, Rt. +1, Washington, N. J. 
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1505 N. Western Ave. y 


Y Hollywood Division Oy; Hollywood 27, Calif. _ 


(Phone: HO 7-7727) 


,  821-19th Street, N.W 
y) Washington 6, D.C 
V7 (Phone: ST 3-3614) 7 


“Z@® Washington Division 
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408 Marion Street 


j Seattle Division Yy Seattle 4, Wash. 
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N TO SCHOOL NEAREST YOU 


ccc------ 


(Mail in envelope or paste on postal card) 


To: GRANTHAM SCHOOL OF ELECTRONICS 


821-19th, NW 408 Marion 


Washington ° Hollywood * Seattle 


Gentlemen: 

Please send me your free booklet telling how | can get my com- 
mercial F.C.C, license quickly, | understand there is no obligation 
and no salesman will call. 


Name___ Age 


Address 


City State 
Resident Classes 
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The Greater Vibrator 


Radiart Vibrators are unaffected by bounce, jounce, heat, cold, 
moisture. There’s a replacement type for every 6- and 12-volt 
application. Ask your Radiart Distributor for a free Radiart 
Vibrator Replacement Guide or write The Radiart Corporation, 
2900 Columbia Avenue, Indianapolis 5, Indiana. 
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AVANTE-GARDE AUDIO 


Mohammed Ulysses Fips, IRE 
c/o The Editor 


Most Worthy B’wana Fips: 
I read with quite some amazement 
your most informative article “Ultra 


Steered-Stereo Projector” (page 76, 


April, 1959). Being a somewhat new 
(albeit old) application of sonic projec 


tion, it aroused my interest. However, 


it has one serious drawback. Like most 
other forms of present-day stereo, most 
learned Fips, it has but two channels. 
What I believe is needed is a multi 
channel system. Mayhap in a late 
article you will prove to have anti 


ipated me, nevertheless I will outline 


it briefly here. 

For years, the speaker manufac 
turers have been making units with 
wider and wider frequency response 
I maintain that they are working in the 
wrong direction. They should attempt 
to limit the range of their speakers and 
make them narrower. Once this is don: 
it will be possible to have a speaker fo 
every instrument in the orchestra (o 
one for each section, if one is economy 
minded). These speakers can be a) 
ranged in positions equivalent to thos: 
of the actual instruments in the orches 
tra. Since their response is tailored to 
the instruments, they will play only 
when the instruments to which they ar¢ 
attuned so require. Position in th 
listening room will affect the results 
no more than it does in the concert hal 

I’d like to experiment and would 
appreciate the name of your meta 
spinner and information as to the price 
of the reflectors. Are they $9 each, pe 
set of two or per set of four? Enclos¢ 
is a self-addressed postcard for you 
convenience in answering, honored si 
Deepest thanks, 

STEPHEN A. KALLIs, JR 
Columbia University 
New York, N. Y. 


Dear Mr. Kallis: 

Your letter was most welcome. We 
seem to be speaking the same languagé 
I for one agree wholeheartedly with 
you, but, unfortunately, manufacturers 
are too old-fashioned and too much 
a rut to try something new. The mult 
channel system of which you speak has 
given me some sleepless nights in my 
laboratory. I will now let you in o1 
something really deep, which may give 
not only you but manufacturers of 
sound equipment not merely food but 
delicacies for thought. 

First of all, modern records ar 
entirely too thin. Why these shallow 
ephemeral sound tracks? I am now 

(Continued on page 22) 
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ownership of a PHOTOFACT service pata visrary 
SPELLS SUCCESS FOR SERVICE TECHNICIANS 


“PHOTOFACTS are a 
valuable time-saver and a 
helpful parts guide as well.” 


"Without SAMS PHOTOFACTS, 
it would be almost impossible 
to service the many sets on 
the market today. | am 
delighted with PHOTOFACTS 
and could not get along 
without them.” 


—D. R. Rybicki, 
Miller Electronics, 
Ferndale, Michigan 


—Biakeney E. Hall, 
Goffstown, N. H. 


HERE’S MORE PROOF...FROM COAST-TO-COAST 


",...Sams PHOTOFACT Folders 

are a time-saver, and have been 

a great help in making the proper 

diagnosis of various television 
troubles.” 

—Mervin E. Bruce 

Jacksonville, Fla. 


“PHOTOFACTS help me to lo- 

cate the troubles that | can’t de- 

tect myself. It is very easy to read 
and saves a lot of time.” 

—James Musille, 

Mansfield, Ohio 


“I could not do without PHOTO- 

FACT except at a great loss in 
time.” 

—Ray R. Cooper, 

Lompoc, Calif. 


“I think PHOTOFACT is the most 

useful tool for the radio or TV 

technician ...1 would not think of 

being in business without them; 
they are a lifesaver.” 

—J. J. Bailey, 

Tucson, Ariz. 


“‘My PHOTOFACTS mean as 
much to my business as a road 
map does to a traveler. | would be 
lost without them.” 
—dJack D. Miller, 
Kirkersville, Ohio 


“.,.PHOTOFACT is a ‘must’ to 

my service business. It speeds 

up servicing and makes the hard 
ones easy.” 

—Willis R. Taylor, 

Wilson, No, Car. 


(These are just a few of the hundreds of ‘Success with PHOTOFACT'"' letters in our files) 


NEW EASY-BUY PLAN! 


It's the money-saving way to build your com- 
plete profit-making PHOTOFACT Library! 


NO INTEREST— NO CARRYING CHARGE—AS LITTLE AS $10 DOWN 


FREE! Valuable steel 
file cabinets given to 
PHOTOFACT monthly 
subscribers and Library 

purchasers. 





Valuable booklet FREE 
shows you how 
PHOTOFACT boosts 

your profit-capacity 


HOWARD W. SAMS & CO., INC. 
2205 E. 46th St., Indianapolis 6, Ind. 


Enjoy the profit- 
making advantages 
of acomplete 
PHOTOFACT Li- 
brary. See your 
Sams Distributor 
today, or write to 
Howard W. Sams for 
full details. 


Pa Send me Free booklet “Your Guide To Maximum Profits” 


[_] I'm a Service Technician: 


My Distributor is: 


full-time; [_] part-time 





Shop Name 


Attn. 





Address 











City 











never before such performance...such styling at so low a price... 


tremendous value at only 


only $4.45 down 


SAVE UP TO 50%...COMPARABLE IN 
EVERY WAY TO WIRED AMPLIFIERS 
COSTING TWICE AS MUCH 


Includes two built-in preamplifiers 
for magnetic cartridges... 


Single selector switch for instant 
choice of desired operation... 


Separate bass and treb/e controls 
with boost and attenuation... 


Concentric volume contro/ adjusts 
balance on each channe/l— 
plus overal/ volume... 


OC on all preamp filaments 
for hum-free operation... 


Dual push-pull output circuitry for 
smooth, clear high-fidelity output... 


order from 









Knight -kik 


A PRODUCT OF ALLIED RADIO 





knight-kit 20-watt stereo hi-fi amplifier 


Newest complete stereo high-fidelity amplifier at an amazing low $44.50 


most sensational value ever offered in a stereo amplifier kit. It’s a pleasure 
assemble. It’s a truly fine instrument—the worthy heart of the finest stereo | 
music system. Ideal for use with newest stereo records or stereo radio broadcast 


Delivers 10 watts per channel into each of two speaker systems for 20 watts of 


stereo—or 20 watts into one or more speakers for monaural use. Includes tw 

fully integrated built-in preamps to accommodate magnetic cartridges. Singl 
switch selects phono, tuner or auxiliary stereo inputs, plus stereo reverse on each; 
also switches monaural input to both amplifier channels. Has separate bass and 


treble controls with both boost and attenuation for complete control of tonal 
color. Special clutch-type concentric volume control permits individual channel 
balance adjustment, plus overall volume control. RIAA equalized for stere: 


discs. Has four pairs of stereo inputs: magnetic cartridge, ceramic cartridge, 


tuner and auxiliary. With switched AC accessory outlet for added convenience 
Response is 20-20,000 cps, + 1.5 db. Hum and noise, better than 85 db below 
full output. Distortion less than 144%. Simple point-to-point wiring for easy 
assembly—even without previous electronic experience. Custom cabinet attrac- 


tively finished in French gray; aluminum front panel with ebony trim; 414 x 134 
x 9’. With case, tubes, all parts, wires, solder and instructions. Shpg. wt., 27 lbs 
Model Y-773. Knight-Kit 20-Watt Stereo Hi-Fi Amplifier Kit. Net only. .$445° 
Easy Terms: Only $4.45 Down 





the world’s /argest electronic supply house 










enjoy building the very best 


— 


dndeneeeerenne - 
wooden 
IT OR 


y 


wh 
fi 
4 
| ; 
¢ 
i 
<> 
— 
— 
<—S 
=> 
SS 
— 
= 
<S 
SS 
— 


duct of Allied 
. excee Ss Pub 
Money in full 


AS ClLaimen_ 


— 
— 
= 
= 
= 
—_— 
—= 
= 
— 
= 
— 
—> 
— 
= 
= 


= 
= 
—> 
—> 
—> 
=> 
= 
—> 
= 
= 
— 


\ 


TN 
CeO ONNNIAN 
WYONG Woon 
ALYY N0000000 Ay 
44 


only knight-kits have 


for easiest building...no previous 
electronic experience needed 


Exclusive in all Knight-Kits, “convenience 
engineering” means special attention to every 
detail: resistors are carded and numbered for 
ease of selection...all parts and hardware 
are packaged in clear plastic bags for easy 
idéntification...wire is precut, stripped 
and color-coded to save time. Finally, 
Knight-Kits are world-famous for 
their step-by-step instructions 
and wall-sized picture diagrams 
—assembly is a marvel of 
simplicity. Your final reward 
is proud enjoyment of the 
superior performance 
designed into your 


Knight-Kit. 


38 years of experience in electronic kit design 
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see over 50 other fine 


knight-kits in the 1959 
Allied Catalog...send for it 


Stereo Deluxe Preamp 
60-Watt Stereo Amplifier 
Stereo Control 
30-Watt Amplifier 
25-Watt Basic Amplifier 
18-Watt Amplifier 
12-Watt Amplifier 
FM-AM Tuner 
FM Tuner 
Hi-Fi Preamp 
Speaker Systems, etc. 


“Span-Master” 4-Band 
Receiver 
“Space-Spanner" Receiver 
“Ranger” Radio 
Clock-Radio 
Radio-intercom 
“Ocean Hopper" Radio 
§-Transistor Portabie 
2-Transistor Pocket Radio 
1-Transistor Radio 
Electronic Lab Kits 
Photoelectronic System, 


and many others 


Communications Receiver 
$0-Watt Transmitter 
Self-Powered VFO 

100 ke Crystal Calibrator 
RF “Z" Bridge 

Code Practice Oscillator 





ALUED RADIO 


ALLIED RADIO 
100 N. Western Ave 


C) Ship me Model Y 
(J Send FREE ALLIED 


Name 


Address___ 





City 


See eee ee eS Se we wee ee ee a 
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Oscilloscopes 
RF Signal Generator 
Signal Tracer 
Audio Generator 
Sweep Generator 
Capacity Checker 
R/C Tester 
Transistor Checker 
Flyback Checker 
Battery Eliminator 
Sub Boxes, etc. 


. a 
eeeeeseeee 
452-page 1959 
ALLIED CATALOG 
Send for this value-packed 
catalog featuring the 
complete KNIGHT-KIT line, 
as well as the world's 
largest stocks of everything 
in Electronics. Write today 
for this leading, money- 
saving Buying Guide. 


CORP., Dept. 156-F9 
Chicago 80O, Ill. 
Watt Stereo Hi-Fi Amplifier. 


$________enciosed 


atalog. 
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Tung-Sol audio tubes 


now twin-packed 





in matched pairs 





by the manufacturer 
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cseocer O°SOL- 
TUNG-soL Te 
» 
BEAM 


POWER 
AMPLIFIERS 


5881 For service in 


amplifiers of up to 50 
watts. 





6550 For service in 


amplifiers and commer- 
cial audio equipment of 
up to 100 watts, 


OW you can come as close to 

faultless sound reproduction 
as the design and circuitry of 
your hi-fi equipment will permit. 
Tung-Sol 5881 and 6550 beam- 
power amplifier tubes are factory- 
matched to very tight perform- 
ance limits and twin-packed to 
help you achieve lowest distor- 
tion levels at all volume levels. 

Use of Tung-Sol 5881 and 6550 
tubes has long been associated 
with amplifiers of the very finest 
design. These tubes have always 
been produced to closest possible 
tolerances with cathode current 
ranges held to an absolute mini- 
mum. 

Now, intwin-packed pairs, they 
assure the hi-fi enthusiast and 
the commercial sound engineer 
of replacement tubes that will 
provide new standards of per- 
formance—a feature of special 
importance with the newest am- 
plifiers and loudspeakers, particu- 
larly binaural sound equipment. 
See your parts supplier. 

Tung-Sol Electric Inc., Newark 
4, New Jersey. 


¢s)TUNG-SOL 





CORRESPONDENCE (Continued trom page 18) 


working on a record almost % inch 
thick which on the.two sides of the 
groove can easily accommodate 50 sound 
channels (see illustration). The very 
long stylus (S) is made of a special 
highly flexible metal. It accommodates 
itself to all the hills and dales of the 
track on both sides. This is accom- 
plished by a heavy liquid L (quick- 
silver, for instance) which blows up 
the needle in such a way that it fol- 
lows faithfully any sound track. Con- 
sequently, the composites of the sound 
will all be faithfully transmitted. 

The only difficulty so far is that I 
have not been able to work out a metal 
flexible enough for the needle. But 
don’t worry, I’ll get it sooner or later. 

MOHAMMED ULyssEs FIps 
New York, N. Y. 


METER ACCURACY 
Dear Editor: 

In your April, 1959, issue (page 32) 
in the article “Sensitive Wide-Band 
Ac Vtvm” by Philip Blais you state 
“. .. Measure(s) ac voltages ... with 
error of less than 2% .”’ I believe 
Mr. Blais is using a 2% Triplett meter 
with 50 scale divisions. Thus 2% 
happens to equal 1 scale division. On 
the .005-volt range .0001 volt also equals 
just 1 scale division. Thus, on this 
range, the error could go up to 100%! 

The manufacturer’s tolerance for the 
meter of 2% holds only for full-scale 
readings. 1/50=2% at full scale, 
1/25 = 4% at mid-scale and so on, 
increasing down scale to 100%. Also, 
meter accuracy is added to by other 
factors such as input attenuator and 
line variations. 

J.D. SHAW 
Seattle, Wash. 

(Statements regarding meter accu- 
racy are customarily understood to 
refer to full-scale reading, as Mr. Shaw 
points out. Thus Mr. Blais’ meter—or 
any 2% meter—may have an error 
much greater than 2% at low scale 
readings.—Editor) 


KUDOS TO FIPS 
Dear Editor: 


Congratulations on Mr. Fips’ re- 
markable new stereo system. I have 
no doubt it will cause a revolution in 
stereo circles. 

A few suggestions to would-be con- 
structors of this system may help. I have 


found that small portable parabolic 
heaters work better than Fips’ speaker- 
reflector units. One simply connects the 
heater coils directly to the stereo car- 
tridge. Since the heater produces 500 
watts output, this system is very effi- 
cient. Too, the heaters may be plugged 
into the wall and used to facilitate fo- 
cusing, thus eliminating the dangers of 
open flames. 

I have also found that large dishpans 
will deliver reproduction similar to that 
of parabolic reflectors, and are easier 
to obtain. 

My indebtedness to Mr. Fips for his 
original idea, showing how even those 
of us who have no money at all can 
enjoy naturally stereophonic sound! 

Dick SPAULDING 
South Pasadena, Calif. 

(Mr. Spaulding’s is only one of many 
thousands of enthusiastic letters we 
have forwarded to Mohammed Ulysses 
Fips, whose “Ultra-Steered-Stereo Pro- 
jector” we published on page 76 of our 
April issue. Mr. Fips’ contributions 
have appeared, usually on April 1 of 
each year, since 1908.—Editor.) 


LISTENING TO STEREO 
Dear Editor: 

Reading your March Stereo 
with expectations . . . I found it inter- 
esting, but still (discussing) mostly 
false or semi-stereo. 

Stereo should provide the sensation 
of being in the middle of the studio 
facing the orchestra or singers. Alter- 
natively it should provide a good im- 
pression of the invisible orchestra 
spread out at one end of the room at 
home, but how often does it? Certainly 
not from studios using three micro- 
phones facing the entire orchestra .. . 

When a vocalist is at left in the 
studio, only the left speaker at hom« 
should reproduce the voice, and the 
right-hand speaker should be dead 
silent. Which means that there can be 
no microphone on the right in the 
studio, otherwise the voice would issus 
at the same time from the right-hand 
speaker, and the artist cannot be in two 
places at the same time. Whispering 
ghosts from the other speaker in such 
case would spoil the stereo effect. 

The left side of the orchestra and 
singers, with as many microphones as 
needed, should be in one studio, and the 
other half of the orchestra in another 
studio with other microphones. Artists 
in each studio would hear what is going 
on in the other studio by using head- 
phones, and the two programs would be 
broadcast simultaneously. This would 
result in better reception at home on two 
loudspeakers. 

Mixing acoustics (in both speakers) 
is of secondary importance; if the 
studios were free from echoes we could 
let the listening room at home do its 
worst. 


issue 


Cap?. R. F. GRAHAM 
Bedford, England 
(There are a few objections to the 
above. Can any of our readers point 
them out?—Editor) 
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SPRAYBERRY 


TELEVISION 


* « « « This great industry is begging 
for trained men... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio-Television wide to 
every ambitious man who is ready to act at once! 


Men by the thousands... trained Radio-Television Service Techni- 
cians...are needed at once! Perhaps you’ve thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now—just $6 enrolls you for America’s finest, most up to 
date home study training in Radio-Television! Unbelievable? No, 
the explanation is simple! We believe Radio-Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio-Television Service Business. 


= e 
Complete Facts Free— Act Now; Offer Limited 
Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once...mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson—all free. No obligation...no salesman will bother you. 


HOME STUDY TRAINING IN SPARE TIME 


Under world-famous 27-year old Sprayberry Plan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop-bench practice. And every- 
thing you receive, lessons and equipment alike, is all yours to keep. 


LET US PROVE HOW EASILY YOU CAN LEARN! 


Radio-Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity that’s in store for you! 


SPRAYBERRY Academy of Radio-Television 


1512 Jarvis Avenue, Dept. 20-W, Chicago 26, Illinois 


Mail This Coupon Now—No Salesman Will Call 


ro many aeinillik!sa Sprayberry Academy of Radio-Television 
: ee, Dept. 20-W, 1512 W. Jarvis Ave., Chicago 26, tI. 
Please rush all information on your ALL-NEW Radio-Tele- 
vision Training Plan. I understand this does not obligate me 
and that no salesman will call upon me. Include New Cat- 
alog and Sample Lesson FREE 


ZONE .....STATE............ | 
> ae ce ce es ees * 
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“No man 
can improve 


an original invention...” 
— William Blake 


"Tuer are many scientists today who would 
argue this point with Blake. 


At Bell Telephone Laboratories, for example, 
we have seen original inventions improved 
and re-improved countless times, the better 
to serve mankind. 


But William Blake went on to say “... 

nor can an original invention exist without 
execution organized, delineated and 
articulated.” Here Blake expressed ideas 
that apply with striking emphasis today. 

At Bell Laboratories organized effort is 
constantly aimed at fostering an 
environment in which inventions can exist 
and prosper, where they can be 

expressed either as ideas or in physical 
form, and where clear understanding 

of their principles can be achieved. 


By helping scientists and engineers to 
reach for the things they seek, by 
organizing and coordinating their efforts, 
Bell Laboratories has made important 
contributions to the art of communications: 
proof of the wave nature of the electron, 





first research in radio astronomy, discovery of 





the transistor principle, invention of the 





feedback amplifier. Such ventures into the 





unknown have twice brought the Nobel Prize to 
Bell Laboratories scientists, and at the same time 
have helped create the most efficient and versatile 
telephone system ever known. 


William Blake (1757-1827), a versatile genius, was 
famous for brilliant, sometimes prophetic, insights which 
he expressed with provocative beauty in drawing, painting, 
poetry and prose, 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Top Performers in Satellites 
... and in Transistor Radios 


Mallory Mercury Batteries 


In US. satellites and space probes, Mallory Mercury 
Batteries have been selected to power the radio trans- 
mitters that send vital data from outer space. The 
same reasons they were chosen for this exacting duty 
make Mallory Mercury Batteries your best choice for 
replacement in transistor radios. 


Long life ... in Explorer I, they lasted twice as long as 
anticipated. In transistor radios, they outlive ordinary 
batteries by as much as five times! 


Steady power ... unlike ordinary batteries which 
gradually ‘“‘fade’’, Mallory Mercury Batteries stay at 
full strength for their entire long life. 


Miniature size .. . this unique battery packs tremendous 
energy in a tiny, compact package. 


Mallory also manufactures a complete line of Zinc- 
Carbon batteries with the same quality and depend- 
ability of Mallory Mercury Batteries. Your distributor 
has a stock of sizes of both Mercury and Zinc-Carbon 
batteries to fit all popular radios. See him today. 


~ @s 
Mallory GEMS—five tubular capacitors RMC Discaps®—another veteran of 
in easy-to-use dispenser; best bet for outer space, and long the original equip- 
outstanding service in buffer, by-pass or ment standard, Discaps are now avail- 
coupling applications. able for replacement in handy “‘file card”’ 
five pack. 
® Registered Trademark of Radio Materi- 
als Company, a P. R. Mallory & Co. Inc. 
Subsidiary. 


Gold Label* Vibrators—forlonger,more Sta-Loc* Controls—new design enables 
trouble-free radio servicing, especially your distributor to custom-build the ex- 
on critical jobs. Feature exclusive act replacement in just 30 seconds, elimi- 
buttonless contact design for longer, nates waiting for out-of-stock controls. 
quieter service. 

*Trademark 
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OOD 
E wt Ie} UNDER 
GSTs 


Audiotape “speaks for itself” in a spectacular recording 
—available in a money-saving offer you can’t afford to miss! 


DETAILS OF THE PROGRAM 


The stirring “Blood and Thunder Classics” 
program includes these colorful selections: 


. Russian Dance 
. from Finlandia 


. Dance of Terror, Ritual 
Fire Dance (El Amor Brujo) 


. from Symphony No. 4 in E Minor 
. Saber Dance 
. Infernal Dance of King Kastchei, 
Finale (Firebird Suite) 
Ode to Joy (Symphony No. 9 
in D Minor) 


Tschaikowski 
Sibelius 
de Falla 


Brahms . 
Khatchaturian. . 
Stravinski 


Beethoven 


DETAILS OF THE OFFER 


This exciting recording is available in a spe- 
cial bonus package at all Audiotape dealers. 
The package contains one 7-inch reel of 
Audiotape (Type 1251, on 1'4-mil acetate 
base) and the valuable “Blood and Thunder 
Classics” program (professionally recorded 
on standard Audiotape). For the entire 
package, you pay only the price of two boxes 
of Type 1251 Audiotape, plus $1. And you 
have your choice of the half-hour stereo pro- 
gram or the full-hour monaural version. 
Don’t wait. See your Audiotape dealer now. 
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Here’s a reel of musical excitement that belongs on 
every tape recorder. “Blood and Thunder Classics” 
is a program of great passages of fine music, spe- 
cially selected for their emotional impact. 

The makers of Audiotape have not gone into the 
music business. They are simply using this method 
to allow Audiotape to “speak for itself.’ This un- 
usual program shows you how vibrant and colorful 
music can be when it is recorded on Avzdiotape. 

“Blood and Thunder Classics” is available 
RIGHT NOW from Audiotape dealers everywhere. 
(And only from Audiotape 
dealers.) Ask to hear a por- 
tion of the program, if you 
like. Then, take your choice 
of a half-hour of rich stereo 
or a full hour of dual-track 
monaural sound — both at 
7\4 ips. Don’t pass up this 
unusual opportunity. 


“it speaks for itself” 


AUDIO DEVICES, INC., 444 Madison Ave., N.Y. 22, N.Y. 
In Hollywood: 840 N. Fairfax Ave. + In Chicago: 5428 N. Milwaukee Ave. 
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NEW STEREOPHONIC EQUIPMENT 
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the specs prove it 
your BEST BUY is 


-EICO!', 


for COLOR & Monochrome TV servicing 


FREE CATALOG 


shows you HOW TO SAVE 50% 


on 50 models of top quality 
professional test equipment. 


MAIL COUPON NOW! 


horiz., "scope vertical. 
cs wee panel; rugged grey 


NEW! RF 

SIGNAL GENERATOR. 
#324 

KIT WIRED 
$96"5 $39°5 


150 ke to 435 me with ONE paeeel' Better 
value than generators selling at 2 or 3 times its 
cost! Ideal for IF-RF alignment, signal tracing & 
trouble-shooting of TV, FM, AM sets; marker 
gen.; 400 cps audio testing; lab. work. 6 fund. 
ranges: 150-400 ke, 400-1200 ke, 1.2-3.5 me, 
3.5-11 me, 11-37 me, 37-145 me; 1 harmonic 
band 111-435 me. Freq. accurate to +1.5%; 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment freqs. Etched tuning dial, plexi- 
glass windows, edge-lit hairlines. Colpitts RF osc. 
directly plate-modulated by K-follower for 
improved mod. Variable depth of int. mod. 0-50% 
by 400 cps Colpitts osc. Variable gain ext. ampli- 
fier: only 3.0 v needed for 30% mod. Turret- 
mounted coils slug-tuned for max. accuracy. Fine 
& Coarse (3-step) RF attenuators. RF output 
100,000 uv; AF sine wave output to 10 v. 50-ohm 
output Z. 5-way jack-top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
12AU7, 12AV7, selenium rectifier; xmfr-operated. 
Deep-etched satin aluminum panel; rugged grey 
wrinkle steel cabinet. 


TURN PAGE 
FOR MORE 
EICO VALUES 
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NEW! DYNAMIC 
am) CONDUCTANCE 
® 7 TUBE & TRANSISTOR 
| TESTER #666 
KIT WIRED 
‘o9"— S109" 


COMPLETE with steel cover and handle. 


SPEED, ease, unexcelled accuracy & thoroughness. 
Tests all receiving tubes (and picture tubes with 
adapter). Composite indication of Gm, Gp & peak 
emission. Simultaneous sel of any 1 of 4 combina- 
tions of 3 plate voltages, 3 screen voltages, 3 ranges 
of continuously variable grid voltage (with 5% 
accurate pot). New series-string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua meter. & 
ranges meter sensitivity (1% shunts & 5% pot). 
10 SIX-position lever switches: freepoint connec- 
tion of each tube pin. 10 pushbuttons: rapid insert 
of any tube element in leakage test circuit & speedy 
sel. of individual sections of multi-section tubes in 
merit tests. Direct-reading of inter-element leakage 
in ohms. New gear-driven rollchart. Checks n-p-n & 
p-n-p transistors: separate meter readings of col- 
lector leakage current & Beta using internal dc 
power supply. Deep-etched satin aluminum panel; 
rugged grey wrinkle steel cabinet. CRA Adapter $4.50 


COLOR 


and Monochrome 
DC to 5 MC LAB & TV 
5” OSCILLOSCOPE 
#460 
» Kit WIRED 
8 ‘79° 129 
~ @ Features DC Amplifiers! 


Flat from DC-4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct-coupled & push-pull thrueut; K-follower 
coupling bet. stages; 4-step freq-compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps-100 ke (ext. cap. for range to 1 cps); pre- 
set TV V & H positions; auto. sync. ampl. & lim. 
PLUS: direct or cap. coupling; bal. or unbal. 
inputs; edge-lit engraved lucite screen; dimmer; 
filter; bezel fits std photo equipt. High intensity 
trace CRT. 0.06 usec rise time. Push-pull hor. 
ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in 
volt. calib. Z-axis mod. Sawtooth & 60 cps outputs. 
Astig. control. Retrace ey Phasing control. 
5S” PUSH-PULL Oscillescepe = it $44.95, Wired oe. 
7” PUSH-PULL Oscillescope zat, ‘ait s79-o8 Wired $129.50. 


NEW! PEAK-to-PEAK 
VTVM #232 & UNI- 


WIRED 
4g” 


Helf-turn of probe tip selects 
DC or AC-Ohms. 
Subcom 0 pone pulou 
oll functions! 

Latest circuitry, high sensitivity & precision, wide 

ranges & versatility. Calibration without 

from cabinet. New balanced bridge circuit. H 

Z input for igible loading. 442” aggectg lie: 

burn-out circuit. 7 non-skip ranges 

function. 4 functions: +DC Volts, DC -—DC Volts, A = 

Volts, Ohms. Uniform 3 to | scale ratio for extreme 

wide-range accuracy. Zero center. One zero-adj. for 

all functions & ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak-to-peak volt- 

Ae pag AE, waves: 0-4, 14, 42, 140, 420, 

DC/RMS sine volts: 0-1 5, 5, 

150, bea 1500 (up to 30,000 v. with HVP probe & 

250 mc with PRF probe). Ohms: 0.2 ohms to 

1000 megs. 12AU7, 6AL5, selenium rectifier; = &.. 

operated. Deep-etched satin aluminum. panel, 

grey wrinkle steel cabinet. 


Send for 
FREE CATALOG 
now 


NEW Power & Bias 
Supply for Transistorized 
Eqpt, = 1020 
Kit $19.95 Wired $27.95 





NEW TUBE & CRT FIL. 
Tester =612 
Kit $3.95 Wired $5.95 
Fast-checks radio/TV 
tubes, pilot lamps, etc. 





Series/Parallel 
R-C COMBINATION 
BOX +1140 
KIT $13.95 
WIRED $19.95 





TUBE TESTER +625 
KIT $34.95 Wired $49.95 


© tests 600 mil series 
string type tubes 
@ illuminated roll-chart 





6V & 12V BATTERY 
ELIMINATOR 
& CHARGER +1050 
KIT $29.95 
WIRED $38.95 
Extra-filtered for 
transistor equipt 
#1060 KIT $38.95 
WIRED $47.95 





Miniaturized 
MULTI-SIGNAL 
TRACER *145A 

KIT $19.95 
WIRED $28.95 


SS EE 





20,000 Ohms/Voit 
V-0-M +565 
KIT $24.95 Wired $29.95 


a A pty 
536 
~ ™ 90 
Wired $14.90 





R-C BRIDGE & R-C-L 
COMPARATOR +9508 
KIT $19.95 
Wired $29.95 


ee 
® Reads 0.5ohms—500 megs, 


10 mmfd—5000 mfd, 
power factor 





Zz, 


VTVM PROBES KIT Wired 
Peak-to-Peak $4.95 $6.95 


$3.75 $4.95 


High Voltage Probe-1 $6.95 
High Voltage Probe-2 ... $4.95 
SCOPE PROBES 

Demodulator 


Low Capacity 
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Radio-Electronics 


Hugo Gernsback, Editor 


MILLIMETER WAVES 


... Microwaves Are Opening a New Electronic World... 


S we ascend the scale of radio frequencies beyond 

the ultra-high range, we emerge into the milli- 

meter waves. This band lies between 30,000 

and 100,000 megacycles (10 and 3 millimeters). 

These have been under intense study for a number of 

years, yet they are still largely in the unutilized realm 

of electromagnetic radiation. The new waves can be 

generated by crystal-diode harmonic producers, kly- 

strons, backward-wave oscillators and _ high-voltage 
beams. 

The difficulty thus far has been that these generators 
are not very efficient transmitters at such high frequen- 
cies. As the transmitting power at present is microscopic 
—a few watts at most—the signal is weak, too. The 
range so far has been limited to between 10 and 20 
miles. 

So far, transistors can be used up to less than 2,000 
megacycles, while millimeter waves start at 30,000 mc. 
It is possible, however, that some solid-state device for 
generating millimeter waves will evolve. 

Millimeter radio waves approach light waves, and in 
many ways act like them. They are often called quasi- 
optical waves.* 

When these waves are transmitted through the air, 
water moisture or vapor and oxygen, particularly, inter- 
fere with the transmission, making for poor reception. 
In this way, millimeter waves act very much like light 
waves in a dense fog—signaling for both becomes un- 
reliable. 

So far, at the lower limits of these frequencies, wave- 
guides (hollow metal pipes) seem to work out best in 
transmitting these extremely short waves. Such guides 
are most efficient, at the present state of the art, causing 
comparatively little loss of power. 

The waves are so short that they can be sent through 
what are essentially hollow wires. The opening in that 
case would have to be greater than 4% a wavelength, say 
1, inch, for 5-millimeter waves having a frequency of 
60,000 megacycles. The difficulty here is that trans- 
mission through such small holes creates losses, while 
very straight pipes 2 inches in diameter appear much 
more useful. 

Unfortunately, ordinary solid wires cannot be used 
in transmitting millimeter waves because wires radiate 
too much power at the ultra-high frequencies. Ordinary 
antennas cannot be used. For best transmission, “horn” 
antennas and parabolic reflectors seem to give best re- 
sults. 

At a recent session in New York early in April, sev- 
eral hundred scientists and engineers discussed milli- 
meter waves at great length. All admitted the great 
future of these waves if only a more satisfactory means 
could be found for their generation, transmission and, 
particularly, their control. 


*See RApI0O-ELECTRONICS March, 1952; January, 1957; April, 1957. 
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It will probably take a number of years before new 
instrumentalities have been invented to make millimeter 
Waves as common as longer radio waves. In this re- 
spect, we have to go back to Heinrich Hertz and Mar- 
coni, who also had to grope along unknown paths to 
make wireless practical. 

Yet we already know that millimeter waves are not 
only here to stay, but that they are the forerunner of 
vast changes in radio, electronics, television and other 
communication. 

Whether we use waveguides or an entirely new means 
of transmission, millimeter waves are certain to be u-ed 
intensively in the foreseeable future. The chief reason 
is that, at these quasi-light frequencies, we will eventu- 
ally be able to handle with ease several hundred thousand 
millimeter-wave telephone channels, with hundreds of 
television channels, simultaneously long a single trans- 
continental or transoceanic line 

As a matter of fact, far more channels are available 
in the millimeter range than in the entire radio—tele- 
vision—radar frequency spectrum combined. And, as 
every technician knows, our present radio channels are 
practically exhausted now. Hence the urgency for open- 
ing the millimeter band. 

In the space age now dawning, the new ultra-high 
waves will be especially useful. It is quite certain that 
millimeter transmitters can also be miniature in size, 
possibly as small as a matchbox, yet powerful enough to 
cover vast distances in space. According to Dr. John 
R. Pierce, physicist of Bell Telephone Laboratories, who 
kindly gave us considerable factual data used in this 
article—if one used parabolic antennas hundreds of 
feet in diameter, a few watts at millimeter frequencies 
could easily reach our nearest star, Alpha Centauri, 4 
light years distant! 

What is more, these microwaves are not affected in 
their transmission in free space, as they are in our 
dense oxygen- and water-soaked atmosphere. There is 
little doubt that spacemen of the future, as well as all 
spaceships, will be equipped with millimeter radio equip- 
ment. 

Millimeter radar gear in space is quite feasible and 
will surely be used in the foreseeable future on the moon 
and spaceships. It should be particularly effective in de- 
tecting even small meteorites. This, as all future space- 
men are well aware, is vital in “sidestepping” these 
lethal bodies, which travel at the rate of 5 to 10 miles 
a second. If they can be detected and intercepted early 
enough, the spaceship can easily change course and 
evade the celestial missiles. 

There is also the possibility that millimeter waves 
may prove highly important in biology and in the treat- 
ment of diseases. Just as high-frequency radio waves 
have been used very effectively in radiothermy, so the 
new waves are certain to find other health uses, per- 
haps even more important ones H.G. 
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TELEVISION 


By 
A. V. J. MARTIN 


Symptoms: 


TV FAU 


PICTURE is worth ten thousand words. To 
the technician, these photos are worth time 
and money—clearly illustrated TV trou- 
bles as seen on the screen, coupled with 

brief notes on where the trouble can be found, to 
speed servicing time. No matter how long you have 
been in business, you haven’t seen anything yet! 


does not f vertical 


Symptoms: Picture 
Diagnosis: |. 


screen; linearity poor. 


Insufficient height. Adjust height and vertical lin- 


earity ntrols. Check vertica tput and oscillator 
tube and rcuit 
- Poor vertical linearity. Adjust vertical! linearity con- 


trols. Check vertical output tube and components. 


mponents. 


Symptoms: 


Diagnosis: 


picture. One of vertical sides is much 


other. 


Symptoms: Trapezoidal 
smaller than 
Shorted vertical deflection coil. Check resistance of 
each il separately. Frequently, short occurs in com- 
ponent connected in shunt across coil such as damp- 
ing r anti-ringing capacitor. 


Symptoms: 
Diagnosis: 
Diagnosis: 


resistor 


Lack of contrast: 
across part or all 


slanting white 

of picture. 

1. Loss of vertical syne. Picture rm 
placed vertically. Blanking bar 
blocked out by mask or slight 
Adjust al hold. Turn up 

. No blanking. Picture is steady 
ontrast, reduce brightness 
persists heck 
Usual culprit i 
ture-tube electr 

. Bad pix tube. 
it pix 
tends + 
pix tube. 

. Insufficient gain. Check antenna 
amplifier and particularly vide 


vertic 


vertica 
oupling 
»des 

lf everything 

seems to ila 


be muddy when tur 


retrace 


apa 


ontrast 


No coherent picture obtainable. Black 
ng pattern or streaks all over the 
Loss of syne. Adjust vertical, horizonta 
Check sync circuits, particularly syn 


Horizontal white streaks following dark 


versa. Smearing. 
Poor low frequency response. Adjust fine tuning 
video amplifier, especially couplina 
low-trequency connecting networks 
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Symptoms: Picture lacks sharpness. When looking closely at sceen, 
sweep lines cannot be distinquished. 
Diagnosis: |. Poor focus. Adjust 
magnet. 


2. Bad picture tube. Change tube. 


focus control. Adjust ion-trap 


Symptoms: Top of picture bent inward severely. 

Diagnosis: Pincushion effect. Poorly designed, defective or mis- 
placed deflection yoke. Correcting magnets misad- 
justed. Deflection yoke not made for this particular 
picture tube. If some components have been displaced, 
beware of parasitic dc magnetic field; for example, 
loudspeaker. 


Symptoms: Whites not bright enough, and grays form solid black 
area. 


Diagnosis: |. Lack of brightness. Adjust brightness and contrast 
controls. 

2. Misadjusted ion-trap magnet. Try rotating and mov- 
ing it forward and backward a little at a time. 

3. Incorrect voltages. Check particularly the voltage 
between picture-tube grid and cathode. Brightness 
control should vary it between 100 and 0 (or a few 
volts) approximately. If this voltage does not go 
down to a low enough value, check components in 
grid and cathode circuits. If picture tube is direct- 
coupled, check video amplifier. 
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Symptoms: White 
save 
spreéa c 
ture ¢t if 
Diagnosis: |. Poor high-voltage regulation. 
voltaae ectitie r 


| 
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2. Defective picture tube 


Symptoms: Pict 
screen, h« 


Diagnosis: Loss of fine details 


ne 


part 


Symptoms: Screen divided horizontally into two wide black-and- 
white are 
Diagnosis: Hum modulation. Pa 
moaulat t Ture 
Ip 
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iliCommercials Fast 


F your televiewing habits are any- 

thing like mine, most TV commer- 

cials sound like, “aspirin shampoo 

is better for your engine than any 
other cigarette” and you prefer to use 
the commercial break for conversation. 
This means either shouting at the top 
of your voice or getting up from your 
easy chair twice—once for off and 
once for on. 

The commercial killer described in 
this article solves this problem neatly. 
It is inexpensive and easily built, offer- 
ing simple wiring and noncritical parts 
layout. 


+ of NE-2(2) 


47K 


R3 < 
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Fig. 1—Basic flip-flop circuit. 


Fig. 2—Complete circuit of photosensi- 
tive control unit. 


TV OUTPUT TUBE 


SPKR 
SOCKET 





RY CONTACTS 
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Fig. 3—Two methods of connecting control unit to a TV set 


32 


A flash of light triggers 
flip-flop that 
shuts off unwanted TV 
commercials 


a neon 


By OTTO RELLING 


Fig. 1 shows the basic flip-flop cir- 
cuit which provides the necessary relay 
latching action. It uses two neon glow 
lamps (type NE-2) in parallel, with 
one end connected through a 1-pf 
capacitor. These lamps fire when the 
voltage across them exceeds 70 and 
go out as soon as the voltage drops 
below 60. 

When the switch is closed, 135 volts 
is applied across the two neon glow 
lamps; one of them—let’s say NE1— 
fires first. Current flowing through NE1 
causes a voltage drop across Rl. With 
properly selected components this drop 


SENSITIVITY CONT 
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ret a R NE-2(2) 
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TO CONTROLLED CKT=-—3—> 
SEE Fig. 3 


OUTPUT TRANS 
SPKR PLUG 


ae | sc 


SPKR 


EXISTING CONNECTOR 
FROM SPKR COIL 


SPKR PLUG 


will reduce the voltage between point 
A and ground to a level sufficient to 
keep NE1 conducting but too low to 
fire NE2. The current through R2 
places a positive voltage at point B 
and the capacitor charges to this 
voltage. 

If the voltage between point A and 
ground is momentarily reduced to below 
60 volts—by quickly opening and closing 
the switch, for example—the capacitor 
begins to discharge through R3 and R2. 
This will make point C temporarily 
more negative than ground. If the 
switch is closed during that time, the 


Ri—6,800 ohms 

R2—47,000 ohms 

R3—pot, 100,000 ohms 

R4—22,000 ohms 

R5—15,000 ohms 

All resistors '/2 watt 

Ci—2 uf, 200 volts, metallized paper 

C2—I uf, 200 volts, paper 

NEI, 2—NE-2, neon lamp 

RECT—20 ma, selenium 

RY—spdt, 4,000—-8,000 ohms, operates on 0.5 ma 
(Sigma 4F or Kurman BK-7-B or equivalent) 

S—spst, toggle 

Photocell (Clairex Corp. CL-4 or equivalent) 

Chassis 

In-line phono jack (H. H. Smith No. 1237 or 
equivalent) 
no 

Miscellaneous hardware 


Photocell is mounted on wood block and has an exten- 


sion cord. 
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100-150 Vv DC 


Oo— 
Fig. 4—Test setup for 


neon lamps. 








matching 


negative voltage is added to the 135 
volts of the power supply and NE2 fires 
first, preventing NE1 from firing. Suc- 
cessive operation of the switch fires 
the lamps alternately. 


The circuit 

Fig. 2 shows the complete circuit of 
the commercial killer. RECT, R1 and Cl 
for the power supply. V is a poly crys- 
tal cadmium selenide photocell (CL-4) 
manufactured by the Clairex Corp. The 
resistance of this cell varies inversely 
with the amount of light it receives. (As 
light intensity increases, the cell’s re- 
sistance decfeases.) 


WARNING 


The commercial killer's B-minus 


bus is connected directly to one 
side of the ac line. Be sure that no 
part of the unit's circuitry is con- 
nected to the chassis. If this pre- 


caution is not observed the unit 
may have a hot chassis, presenting 
a serious shock hazard. Placing the 
unit inside a TV console will provide 
additional protection for the con- 
structor. 


The photocell is wired in parallel 
with the two neon lamps, and the cur- 
rent flowing through it increases the 
voltage drop across R2 and R3. When 
sufficient light shines on the cell, its 
resistance decreases and the additional 
current through R2 and R3 forces the 
voltage across NE1 and NE2 to drop 
below 60. This extinguishes the con- 
ducting lamp and lights the other. 
Since the relay coil is in series with 
NE2 the relay will stay open or closed, 
depending on which lamp conducts. 

It is necessary to adjust the CL-4 
photocell to the background lighting of 
the room—the lighting that is normally 
used when the TV set is on. With the 
cell in its intended location, connect an 
ohmmeter to its leads; the resistance 
should be roughly 200,000 to 250,000 
ohms. If necessary, the cell may _be 
covered with one or more layers of 
paper or paperbacked adhesive tape. 
I terminate the cell leads in a miniature 
plug which is inserted into a socket 
on the commercial killer’s chassis. This 
makes adjustments possible should the 
cell be used under different lighting 
conditions. To some extent, you can 
compensate for such lighting changes 
by varying the setting of R3. An ordi- 
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nary two-cell flashlight can be used to 
trigger the unit, but it should be a 
prefocused type. A light beam quickly 
passing over the photocell switches 
the sound on or off. 

RY is a sensitive relay operating on 
0.5 ma. These relays are being offered 
as surplus (Sigma 4F, Kurman BK- 
7-B). Their coil resistance varies from 
4,000 to 8,000 ohms. The Sigma 4F can 
be made sufficiently sensitive by care- 
fully turning the piyot screw clockwise. 
The BK-7-B relay is adjusted with a 
lever. 


Hook it up 


The connection to the TV set can be 
made without soldering if the speaker 
is connected to the TV chassis by a 
plug. If your set has the plug and 
socket between the output tube and 
the primary of the output transformer, 
follow the circuit shown in Fig. 3-a. 
Closing the relay places R1 in parallel 
with the primary, reducing the sound 
to a level low enough to be heard but 
not loud enough to be disturbing. This 
method of wiring the relay does not 
break the connection to the primary and 
prevents sparking. 

If the plug in your TV set is located 
between the output transformer’s sec- 
ondary and the speaker coil, use the cir- 
cuit shown in Fig. 3-b. Operating the 
relay puts R2 in series with the speake1 
coil. 

The NE-2 neon lamp costs only a 
few pennies. Sometimes two lamps will 
differ in their firing and extinguishing 
voltages. For this reason I did not 
solder them into the circuit but wired 
them to screw type terminal connectors. 
The lamps were placed outside the chas- 
sis for the visual effect of the flip-flop. 

To match neon lamps, use the simple 
circuit shown in Fig. 4. The voltage 
across the NE-2 varies with the set- 
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The control unit. Neon lamps are con- 
nected to terminal strips for easy mount- 
ing. A much smaller case may be used. 


ting of the potentiometer and the firing 
and extinguishing voltages of indi- 
vidual neon may be quickly 
determined. Variations of 1 or 2 volts 
between lamps should not cause any 
difficulties 

The chassis and 
placed any wher I 
inside the TV 
sensitive cell on top 
For a neat 
was mounted in the 
Smith type 12 n-line phono jack and 
the shell was inserted in a piece of 
wood molding (see photos). 

Now all when the commercial 
comes along flash a beam of light 
at the phot nd enjoy the silence. 
When the another 
wit! restores the 
END 


lamps 


the CL-4 may be 
keep the chassis 
and the light- 
of the console. 
the photocell 
shell of an H. H. 


onsole 


appearance 


commercial is over 
flashlight 


eve l. 


sweep 
sound to 


USE POLARIZED PLUGS 


HOCK hazards in TV sets, small 
radios and similar devices can be 
reduced drastically with a simple safety 
device already on hand or immediately 
available, reported representatives of 
General Electric Co. and the Under- 
writers Laboratories at a recent AIEE 
convention. 

Several million hot-chassis TV _ re- 
ceivers with metal cabinets are in use 
in American homes, they stated. Each 
could become a shock hazard with a 
failure of insulation or spacing. 

Two methods, they said, appear to be 
attractive ways of reducing this hazard. 
The more obvious one is to employ a 
three-conductor supply cord and attach- 
ment plug, with a three-blade grounded 
receptacle, attaching the grounding 
wire to the cabinet. 

A second method is to use the polarity 
provisions already built into modern 
2-blade 120-volt receptacles. One slot of 
the ordinary wall receptacle is wider 
than the other, and the side of the line 
connected to that blade is grounded. 


one prong wider 
available, though 
supply-cord con- 
chassis of the re- 


Polarized plugs, with 
than the 
not plentiful. If the 
ductor to which the 
ceiver wide 
blade of the plug, the chassis is ground- 
ed. Two failures are then required to 
produce a dangerous condition. Insula- 
tion or spacing fail and the cord 
polarity be reve 

At some futur 


other are 


goes to the 


is connecte 


must 
rsed. 
date, the experts re- 
ported, when the newly standardized 
3-blade, 15-amp, 125-volt receptacle 
comes into common usage, the 3-conduc- 
tor method may become the preferred 
one but, in view of the limited use of 
such receptacles at present, “the appli- 
cation of polarity grounding today is a 
definite step toward increased safety.” 
(The great drawback of the polarity 
method is, of course, the placement of 
the switch between chassis and line 
found on some TV’s and on many small 
radios. In such cases, a set may be per- 
fectly safe when turned on and become 
hot when turned off.) END 
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Rl, 
MT. ROSE 


Fig. 1—Simplified block dia- 
gram showing the involved 





antenna system used to bring 
TV to Reno, Nev. 


UST as important as finding the 

signal when installing an antenna 

in a problem or fringe area is 

determining its stability under sea- 
sonal and climatic changes. Community- 
system, apartment-house and other 
types of commercial fringe antenna 
installations warrant greater antenna 
costs than normally spent for home 
reception. Regardless of whether cost 
is a factor, the site for a commercial 
installation must be selected with great 
care, since many people will be depend- 
ent on it. 


Initial steps in choosing a site 

The first step in planning an installa- 
tion is to determine the best location. 
Ask local radio and television men 
where they think the best site is and, 
if possible, get a list of TV set owners 
in the vicinity of the recommended site 
from them. Signals have a tendency to 
fade with seasonal and climatic changes, 
so information from set owners on year- 
round conditions can prove valuable. 

Data gathered in such a survey should 
cover: Is there fade? How rapid is it? 
Do the signals improve or deteriorate 
at night? What stations come in best 
in the daytime? How is reception in the 
winter? How is it in the summer? 

It is important that the investigator 
keep good notes and ask as many 
neighbors as possible the same ques- 
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SLIDE MOUNTAIN 


tions. If the answers all agree with 
each other, questioning four or five set 
owners can be sufficient. But if there is 
a sharp disagreement, more opinions 
are required. If adding to the sampling 
still brings no general agreement, the 
opinions may be of little assistance— 
although you must consider whether 
varying reports may come from hot or 
dead spots in a general area. 

In the search for a signal, a broad- 
band antenna is ordinarily used because 
of the ease with which it can be 
switched from channel to channel. If the 
signal is so poor that it is completely 
useless on a broadband antenna, we 
can be certain that higher-gain an- 
tennas will help little. The equipment 
normally used in such a search includes 
a good television receiver, a_ field- 
strength meter and a telescoping mast. 


Exploring a wider area 

When selecting a signal for an auto 
court or hotel, the area of exploration 
is usually limited. This is not the case 
when selecting a site for community 
systems. In such cases the demand for 
a satisfactory image may justify going 
a much greater distance. For example, 
Reno, Nev. picks up Sacramento chan- 
nels 3 and 10, San Francisco channel 
5, and Stockton channel 13, from Slide 
Mt. San Francisco channels 5 and 7, 
and Sacramento channel 10 are picked 
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up on Mt. Rose (see Fig. 1). These 
signals are converted and relayed via 
microwave into town 16 miles away. 

The Reno Community Antenna Corp. 
distributes three channels to the sub- 
scriber. With an ingenious method of 
switching, the engineers can select any 
three channels among channels 3, 5, 7, 
10 and 13—the choice depending on 
programs and signal quality. The engi- 
neers select the location giving best re 
ception. In Reno the sound and video 
is detected from the microwave carrier 
and used to modulate three crystal- 
controlled oscillators (remodulators) 
set for channels 2, 4 and 6. The outputs 
of these remodulators are then mixed 
together and distributed throughout 
Reno via a single coaxial cable. Viewers 
tune to channels 2, 4 and 6. 

This procedure is quite expensive, but 
not uncommon, because cities like Reno 
have enough potential subscribers to 
warrant the expense. A community with 
fewer potential subscribers cannot 
afford this and must select its antenna 
site to conform to a smaller budget. 
The usual procedure, in such case, is 
to determine the longest possible dis- 
tance between the antenna site and the 
distribution point and use this as the 
radius of the area to which the signal 
search will be confined. 

As stated before, local technicians 
and set owners, if any, can help. If such 
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a source of information is not available, 
the best potential sites are determined 
by their elevation and distance from 
noise sources, such as highways, high- 
tension lines, factories and so forth. 
Nearness of the site to electric power 
and accessibility are important consider- 
ations. 


Monitoring the signal 

Once you find what appears to be an 
acceptable site, it can be improved with 
high-gain antennas. A Yagi is accepted 
as the most practical antenna since it 
gives the best gain for its size—which 
increases the signal level—and has good 
directivity—which reduces noise and 
other unwanted signals. 

A broad-band antenna is perma- 
nently mounted where the optimum 
signal has been located, and the Yagi 
is then mounted on a telescoping tower. 
It can then be raised, lowered and 
rotated. With the Yagi in the vicinity 
of the broad-band antenna, the tech- 
nician can compare signals by switching 
the field-strength meter from one array 
to the other. 

The Yagi is moved around until the 
best position is obtained, and then 
elevated until maximum signal is noted 
on the field-strength meter. The tech- 
nician should be continually comparing 
this signal with that from his broad- 
band reference antenna. As the signal’s 
level may vary continuously, this com- 
parison is important. It shows the 
technician whether he has the best 
possible signal or just happened to take 
a reading during a hot signak moment. 
A good average signal level is 100 sv. 
The minimum should exceed 50 gv. 

Monitoring the signal cannot be over- 
stressed. It is the only way to deter- 
mine the true value of a reading. For 
example, if the signal should fade to 
50 wv, but monitoring indicates that it 
never goes below that level, the area 
may be more acceptable than one where 
a signal goes to 500 xv but fades to less 
than 50 uv. The monitoring should be 
as comprehensive as possible. Not only 
should the level be watched for at least 
one week, but the picture quality should 
be monitored as well. Readings must 
be taken day and night and also during 
climatic changes. 
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Fig. 2—A 10-element industrial type Yagi. Note 
the diagonal braces for added vertical strength. 


The 50-zv signal is the minimum 
usable level. If one Yagi does not 
deliver this minimum, 2, 4 or more 
Yagis can be stacked for a single 
channel. Some installations use as many 
as 32. Again it isa question of eco- 
nomics. However, if a weak signal does 
not show substantial :mprovement when 
1 Yagi has been increased to 4, the 
location is not to be recommended. If 
the signal is acceptable with 4 or fewer 
Yagis per channel, additional refine- 
ments can always be made at a later 
date by adding antennas to the stack. 

Yagis with 3 to 12 elements are 
available, and sometimes even more are 
used. We have found that 8 db over a 
dipole is good gain for a 5-element 
Yagi with the necessary bandwidth. 
Usually 10 elements give about 2 db 
more, depending on the channel. 


Choosing the Yagi 
In constructing Yagis, manufacturers 
have a design problem. For example, a 


change of 2% in frequency at 50 mc 
represents 49 to 51 mc while the same 
percentage change at 200 mc means a 
range from 196 to 204 mc. So instead 


Fig. 3—An antenna array 
ean collect a lot of snow 
and ice. This must be 
considered when choos- 
ing between 5- and 10- 
element Yagis. 


of considering gain only when designing 
the 50-mc Yagi, to get bandwidth the 
manufacturer must stagger the lengths 
of his elements and use other tricks that 
tend to lower the gain. This is why it 
is important to consider the bandwidth 
of low-band Yagis as well as the gain. 

For example, one antenna may show 
a higher reading on the field-strength 
meter than another, yet the picture 
quality of the with the lower 
reading may be better. This can happen 
with antennas designed for best pos- 
sible gain (usually at channel center) 
instead of for the best average gain 
throughout the channel. 

The most common 
10 elements. T} 
dependent o1 
the installatio For example, a 5- 
element 2 Yagi is approxi- 
mately 8 to 10 feet long and 7 to 8 feet 
wide. A 10-element channel-2 Yagi has 
the same width but often exceeds 18 
feet in Since the clamp for 
fastening the Yagi to the support tower 
is usually at t approximate center of 
the boom, the front director is over 9 
feet from the support while the reflector 
is approximately 9 feet away from it 
in the opposite direction. This means 
that any load wind thrust on the 
end has the echanical force of a 9- 
foot lever at the support. This mechan- 
ical disadvantage can be overcome 
vertically diagonal supports but 
cannot be protected against horizontally, 
as horizontal supports tend to detune 
the antenna 

Since the 5-element Yagis are much 
shorter, the problem of wind force or 
ice accumulation is not so great. For 
this reason, we suggest that 5-element 
antennas be used, especially on chan- 
nels 2 and 3, if the weather is extreme. 
Fig. 2 shows a commercial type 10- 
element Yagi. This antenna was made 
especially for industrial use; its cost 
was a secondary consideration. Some 
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manufacturers, however, recommend 
the use of 5-element steel antennas 
when the installation is exposed to 
extremely severe conditions. 

Channel 7-13 10-element Yagis are 
approximately 6 feet long and 3 feet 
wide. On them the first director and 
the reflector are approximately only 3 
feet away from the tower. A_ well- 
designed 10-element antenna of these 
dimensions is very sturdy and can be 
used under the most severe weather 
conditions (see Fig. 3). 


Computing wind-thrust load 

Home antenna failure inconveniences 
only one family, but failure of a com- 
mercial installation can bring the wrath 
of hundreds and even thousands of 
viewers upon the one responsible. The 
installer of a commercial antenna must 
therefore consider possible breakdowns 
from every angle. One particularly seri- 
ous problem faced where ice is likely 
to form on the antenna, wind thrust, 
has already been mentioned, but it 
should be considered in more detail. 
The table lets the installer compute 
wind loads at 100 mph with %-inch 
radial ice. 

The data in the table are based on 
Yagi antennas with %-inch elements. 
Thus, when %-inch of radial ice be- 
comes affixed to the %-inch element, 
the total diameter of the exposed area 
is increased to 1 %inches. 

Wind-thrust loads of low-band Yagis 
are high, especially 10-element an- 
tennas. The observant installer gives 
careful consideration to wind loads 
when making a choice between 5- and 
10-element Yagis. 

Wind thrust is relatively unimpor- 
tant, however, with a channel-7 Yagi, 
as the 10-element Yagi for this channel 
has a wind load of only 108 pounds. 
The 5-element channel-7 Yagi, of 
course, presents an even smaller load— 
52 pounds with 100-mph wind and \%- 
inch radial ice. 

The chart covers both aluminum and 
steel Yagis. Since steel Yagis use the 
same size tubing as the aluminum ones, 
the wind load at 100 mph with %-inch 
radial icing is the same. However, the 
tensile strength of aluminum is only 
39,000 PSI, in contrast to 70,000 PSI 
for steel. So steel antennas may prove 
a better choice for areas where weather 
extremes are a problem, END 
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UNUSUAL TVI 


By EUGENE W. KLEMM 


WAS called to service a Zenith port- 

able TV an Air Force chaplain had 
bought for his family as a Christmas 
present. He lived on the base in one of 
the numerous temporary wooden bar- 
racks, and there in the living room I 
saw the new set resting on a cardtable, 
glittering like a jewel in front of the 
lavishly decorated Christmas tree. 
Standing in the doorway I could see 
nothing wrong with the picture on the 
screen, which was about as perfect as 
a pair of rabbit ears could make it. 
The chaplain walked across the room 
and then looked back at me. The picture 
went all to pieces with each step he 
took. “You see,” he said, “everything’s 
OK until one of us starts towalk around 
the room. Then, blooie! So what’s 
wrong?” 

I immediately suspected the antenna 
and examined it carefully for a loose 
segment or poor connection, but the 
trouble was not there. Probably in the 
set itself, I thought, taking the back off 
and plugging in-my cheater. While the 
clergyman stood quietly before the set 
as an observer, I began a methodical 
tapping of each tube and all visible 
components, with no luck. The picture 
remained as stable as one would desire. 
The only thing that shook it was vibrat- 
ing the floor. I raised the set, holding it 
in my arms, and stood perfectly still 
while my customer took several heavy 
steps about the room. With every step 
he took the picture practically disin- 
tegrated. 

Suddenly my self-confidence (and a 
little of my dignity) returned. While 
replacing the back I told him that his 
trouble would disappear with the holi- 
days. Standing up I pointed to the 
Christmas tree. I tried to explain to him 
that all of the hundreds of lead-foil 
icicles jiggled every time the tree shook, 
causing hundreds of little short circuits 
and interfering traps to the incoming 


TV signal. It was somewhat similar I 
supposed (rightly or wrongly) to the 
various devices used during the war to 
disrupt radar signals. 

He was highly skeptical. “Frankly,” 
he smiled, “I hope you’re right. If you 
don’t mind, I’ll send you a check after 
we’ve taken down the tree!” 

I received the check a week later with 
a friendly note. 

A similar problem was solved very 
quickly not long after this, thanks to 
the Christmas tree. A flu patient com- 
plained that his 14-inch G-E portable 
suffered from intermittent jitters. When 
I was shown up to his bedroom, the set 
had a perfect picture. .““You just wait,” 
he growled irritably, lying there in bed 
with his red eyes and runny nose. | 
waited. Just as I was getting the fidg- 
ets, the picture began tearing apart. 
He had an indoor antenna on top of the 
set.I went over and shook it, but quickly 
discovered the trouble did not originate 
there. 

Remembering the other incident I 
looked about the room carefully before 
tearing down the set. A closet door was 
immediately behind the bureau which 
held the TV set. On the door were two 
or three metal racks about 2 feet long 
Loosely hanging from the racks were a 
lot of metal hooks to which fas- 
tened a dozen or two neckties. Right be 
low was an open hot-air register, and 
the heat was blowing up, causing the 
ties to sway back and forth. By remov- 
ing all the ties and thus quieting the 
little metallic contacts, the interference 
was stopped immediately. I reasoned 
that the heat coming on periodically 
caused the trouble to appear intermit- 
tently. I’m afraid I did the job a little 
too quickly and didn’t exhibit the proper 
amount of befuddlement, because the 
patient gruffly announced that he was 
taking up TV himself if that was all 
there was to it! END 
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XPERIENCED service technicians 
know that the response of the 
video amplifier is just.as impor- 
tant to good picture quality as if 

or rf response. The video amplifier is 
the signal section between the picture 
detector and the picture tube. Poor & 

video amplifier response causes fuzzy 

pictures, smear or circuit ghosts. 

The best method of checking out the ‘ == 
video amplifier is with a good video 
sweep generator. To get a look at some = 
common faults in video-amplifier re- = 
sponse, see Fig. 1. => 

The most common troubles are caused smi pe oa 
by damaged or incorrect-value peaking 
coils, or off-value load or damping re- 
sistors. 

Other video amplifier faults also ee G. MIDDLETON 
cause picture distortion. Typical are RADIO-ELECTRONICS TELEVISION CONSULTANT 
leaky coupling capacitors, open or de- 
fective screen and cathode bypasses, 
off-value screen resistors, or coupling 
between various peaking coils. 
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fairly easy to control. The first ap- 
proach is to connect 47-ohm resistors 
at the grid, plate, and _ screen-grid 
terminals of the horizontal output tube 
socket. By connecting these resistors in 
series with the socket leads, the Q of the 
parasitic loop is reduced. Connecting 
47-ohm resist in series with the leads 
to the damper socket may also help. In 
stubborn cass all rf chokes can be 
placed in series with the resistors. 


Dim raster 

I have been working on a Westing- 
house V2233-2 with a dim raster over 
the left-hand side of the screen. I am 
wondering if this could be picture-tube 
trouble. Voltages and resistances check 
out OK. Waveforms are all OK except Ordinary heater chokes are suitable. If 
at the age keyer stage. Here there is a acter Ye ie oo amis duabos in 
pulse with a spurious negative peak. If in Rants tents of the output cutee, weal 
I remove the voltage from the cathode dammet , 
or grid of the picture tube, I get a 7 
complete visible raster.—W. A. P., Drifting tuner 
Duquesne, Pa. in 

There are two possibilities to check 
out. The electron beam may have eroded 
the anode in the picture tube and dis- 
torted the electrostatic lens action. If 
so, a new picture tube is required. Or 
you may find on a scope check that bavianited Gud ound swings in. The 
spurious ac voltages are arriving at utinmass aomnl 2 entirely eesti. 
the picture tube with the de supply ae She ales ert cas voltages ave 
voltages. The distorted pulse at the age tilt ot io Tok. WY. 
keyer points to a fault in the horizontal The . ; 
sweep system—possibly a defective ca- 
pacitor. 


a Vide ducts 630 chassis, a 
Standard ( cascode tuner drifts for 
20 seconds é channels are 
switched. Firs ; good picture is 
displayed, wit sound. But 20 sec- 
onds later, tl ture is slightly de- 


» trouble juite | ital in the 
local oscillator. I assume that the oscil- 
lator tube ha een changed, perhaps 
several times. Plate-voltage variation 
in the local « ator is sure to cause 
frequency shift. If you will check the 
plate voltage, y« will probably find 
that its value changes during the 20 
seconds after switching channels. An 
unstable component, such as an over- 
heated or fault istor in the oscil- 
lator plate ci t, may be the cause. 


Color convergence query 

A couple of color TV receivers that 
are moved around a lot for different 
functions lose convergence. Is it abso- 
lutely necessary for us to adjust con- 
vergence with generators?—L. G., Chi- 
cago, Ill. 

I have not been able to work out any 
satisfactory procedure for converging a 
set without a dot or crosshatch signal. 
No one I have spoken to has suggested Fig. 1—Common faults in video ampli- 
any practical alternative. You can oc- fier circuits: a—Video amplifier load 
casionally pick up a used dot or cross- circuit. b—aAll load components have 
hatch generator at a reduced price. But, ——- value. Response is flat to 4 me. 

c— too large or open. High-frequency 
somehow, your shop must manage to peak causes ringing and circuit ghosts. 
acquire a generator. d—R1 too small. High-frequency re- 

sponse poor. Picture lacks detail. e— 
Flyback burnout R2 relly antl Excessive low-frequency 

In an RCA KCS-81 chassis, the drive response. Picture has weak detail and 
waveforms have irregularities which tends to smear. f—R2 too small. Poor 
appear to indicate parasitics. The fly- ; contrast in picture. Low-frequency re- 
back transformer is plagued with burn- e sponse is down. g—LI too large. Poor 
out; drive and linearity adjustments = high-frequency responses, Fieture lacks 
ave exttteal, Gites Maanane tradibeene. detail. h—L1 too small. Poor mid-band 
ool. I. Mcienien ete response. Smaller picture areas smeared, 

: ’ , , a i—L2 too large or too small. Uneven 

This report is typical of parasitic : mid-band response. Smaller picture 

oscillation difficulties. Parasitics are areas smeared. 
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Of course, an unstable leaky capacitor 
can cause the same difficulty. 


Insufficient width 

I am servicing an RCA 
which has insufficient sweep width. 
Components and voltages check OK. 
There was a short in the power trans- 
former, and I installed a_ separate 
heater transformer for the 6W4 damp- 
er. The picture is short about 3 inches 
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transformer and some capacitor re- 
placements. Now, there is arcing in the 
picture-tube neck and under the yoke. 
There are flashing streaks horizontally 
in the picture and speaker noise as the 
brightness control is turned up.— 
J. E. G., Rio Piedras, Puerto Rico 

The basic difficulty is probably a de- 
fective picture tube. Arcing to the yoke 
also breaks down the winding insulation 
and it is quite likely that the yoke will 
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Fig. 2—The damper cathode is hot, and C must be 
kept small to avoid bypassing the ac sweep voltage. 


on each side. If I disconnect the yoke 
lead from the damper heater, the pic- 
ture is short only 1 inch on each side.— 
R. L., Hialeah, Fla. 

This difficulty is caused by excessive 
stray capacitance to ground in the 
separate heater transformer. (See Fig. 
2.) The dashed capacitor indicates the 
stray capacitance. The damper cathode 
is “hot” with 15,750-cycle pulses. Too 
much stray capacitance drains away the 
pulse voltage. A separate heater trans- 
former is OK, if it has low capacitance 
from the heater winding to core and 
primary. The sweep width increases 
when the heater “floats” because the 
6W4 heater—cathode capacitance is then 
in series with C. However, heater and 
cathode should be bonded to avoid 
breakdown of the heater—cathode in- 
sulation in the 6W4. 


Poor reception 

I am having difficulty in getting satis- 
factory reception on a Zenith A2223Y 
when it is moved up or down stairs. The 
receiver seems to be OK otherwise.— 
H. An Nevada, Ohio 

The report does not state whether an 
indoor or outdoor antenna(s) may be 
involved. If the same antenna is being 
used, perhaps the lead-in is tapped, or 
is extended when the receiver is moved. 
If an indoor antenna, remember that 
field strength can vary considerably 
inside a building. On the other hand, if 
the lead-in is tapped, standing waves 
can cause different channels te respond 
differently at different tap points. A 
good two-set coupler should be used. In 
any event, attention to the antenna sys- 
tem is the answer. 


Pix tube arcing 
I have a DuMont RA-306-A14 on my 
bench that needed a new vertical output 
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need replacement also. This is a more 
common complaint in color TV_ re- 
ceivers, but it is not unknown in black- 
and-white chassis. 


Vertical hold drift 

I have an RCA 14-S-7052U in the 
shop. The trouble is vertical hold-con- 
trol drift. The majority of components 
in the vertical section have been re- 
placed. The peculiar thing about this 
difficulty is that the drift disappears 
when the chassis is on its side or upside 
down.—K. V. L., Madison, Wis. 

This is pretty certainly a case of 
thermal drift. It would be advisable to 
check operation with a heat lamp radi- 
ating on the vertical circuit components. 
A soldering gun can be used to supply 
localized heat. This receiver has an ex- 
tensive vertical oscillator circuit. The 
6AQ5 output tube and its component 
parts are in the oscillator section. Heat 
checks should include these components. 


Color trouble 


Several technicians have tried to cor- 
rect a dark vertical area on the right- 
hand side of the screen in an RCA 
CTC7A color receiver. The raster alone 
shows a dim greenish hue in this area, 
and with a picture present it becomes 
a brighter green than the rest of the 
screen. At times, with no picture pres- 
ent, the dark area is bordered by a 
distinct wavy line.—T. M. D., Fort 
Lauderdale, Fla. 

From the report, it appears that 
there are spurious ac voltages in the de 
supply lines to one or more of the pic- 
ture-tube electrodes. This is definitely 
a job for a scope. Tune the receiver to 
a vacant channel, and check the de 
supply lines for spurious ac. You can 
also apply a color bar signal to the 
receiver, and check the crankshaft sig- 


Fig. 3. Top—Distorted crankshaft signal 
at cathodes of picture tube. NTSC color 
bar signal. Middle—Distorted crank- 
shaft signal at blue grid of picture tube. 
NTSC color bar signal. Bottom—Normal 
crankshaft signal at green grid of pic- 
ture tube. Rainbow color signal. 


nals at grids and cathodes of the pix 
tube for distortion. This signal-tracing 
approach should lead to the troubl 
without much difficulty (See Fig. 3) 


Burning yoke resistor 

A Motorola TS95 burns out the 
000-ohm resistor in the yoke about onee 
a year. The damper voltage is high, but 
within tolerance. I can’t seem to find 
out why the resistor (In 
itials withheld by request). 

This trouble has a familiar ring. The 
100,000-ohm resistor is shunted across 
the ‘winding of the yoke (see Fig. 4) 
An intermittent open in the winding 
externally or internally places excessiv: 
voltage across the resistor, which then 
breaks down. If the open 
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Fig. 4—An intermittent open in the 
winding causes burnout of the 100,000- 
ohm resistor. 
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ternally, the only solution is to replace 
the yoke. 


Intensity-modulation markers 

As an active technician, I should like 
to find out how to obtain intensity- 
modulation markers on a sweep re- 
sponse curve, using a separate marker 
generator.—E. R. D., Niles, Ohio. 

The best method of developing inten- 


TO FLOATING TUBE SHIELD 


At low frequencies such as 60 cycles, 
we can disregard C1 and C2, noting that 
the attenuation is given by the ratio of 
R1 and R2. On the other hand, at high 
frequencies such as 1 me, we can dis- 
regard Rl and R2, noting that the 
attenuation is given by the ratio of 
C1 and C2. Evidently, the attenuation 
ratio will be 10 to 1 at both low and 
high frequencies. To show that there is 
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Fig. 5—An effective circuit to develop intensity-modulated markers. 


sity-modulation markers is shown in 
Fig. 5. The 1,000-ohm resistor from 
the sweep generator to the cathode fol- 
lower provides isolation. The marker 
signal is mixed with the sample of 
sweep signal in the cathode circuit of 
the tube. The first 1N34-A circuit de- 
velops a “bug” voltage. The second 
1N34-A converts it to a “blip.” The 
blip has a low level and is stepped up 
by an audio amplifier to about 30 peak 
volts, for application to the scope’s in- 
tensity-modulation (Z axis) terminal. 
Somewhat simpler configurations are 
possible, but they are not as free from 
interaction with the sweep signal. 


Conversion question 

Can the 16AP4-A in a Tech-Master 
1930 be converted to a 21-inch picture 
tube?—J. M., Brooklyn, N. Y. 

The 16AP4-A normally uses a 
yoke, but you may find a 65° yoke in 
this receiver. If so, a 21EP4-B could 
be used with minor changes electrically. 
On the other hand, if a 52° yoke is 
present, you will need a standard con- 
version kit for the 21EP4-B. These 
kits have a schematic showing the nec- 
essary wiring changes. Try using the 
present vertical output transformer. It 
will give you full vertical height, if the 
B-plus voltage is ample. If height is 
lacking, you will require a heavier out- 
put transformer. 


moe 
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Probe stepup 

How a low-capacitance probe 
step up the input impedance to a scope 
without causing any frequency or phase 
distortion?—O. T., Los Angeles, Calif. 

A low-capacitance probe works as 
illustrated in Fig. 6. The probe contains 
R1 and Cl in parallel. It works into the 
scope input circuit made up of R2 and 
C2 in parallel. We make time constant 
R1 times Cl equal to time constant R2 
times C2. Or R1C1 R2C2. We make 
R1 nine times larger than R2. Hence, 
C1 is only 1/9 C2. This gives a low- 
capacitance input and an attenuation 
factor of 10 to 1. 


does 
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LOW-C PROBE TO VERT 


C2 


Fig. 6—Low-C probe uses a resistor and 

eapacitor. When RICIL=R2C2, we get 

low-capacitance input without frequency 
or phase distortion. 


no frequency distortion or phase shift, 
you can set up the ac circuit equation, 
and note that the frequency term 
cancels out. 


Demodulator probe 

I would like some information on a 
double-ended demodulator probe, to 
make sweep-frequency tests. Can you 
give me a schematic of this type of 
probe?—J. V. F., Philadelphia, Pa. 

A good configuration for double-ended 
rf test work is shown in Fig. 7. Keep 
the heavy leads short, for good rf re- 
sponse. 


Conversion followup 

Some time ago you suggested using 
a voltage-doubler high-voltage rectifier 
system to get more 
16-inch conversion, 
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Fig. 7—a—Cireuit for a double-ended 
demodulator probe. b—Typical appli- 
eation for probe in checking output 
from a double-ended rf sweep generator. 
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TV 104. 
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and 
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Olmsted, Ohi 
It would be to use the com- 
ponents and wiring diagram specified 
for the Olympic 752. This the 
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you the desired width. The least amount 
of modification v be required, if this 
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DEAD LANGUAGE 
By Anita Raskin 
I remember, I remember, 
In the dear old days gone by, 
When a meant to hinder 
The intrusion of a fly; 


screen Was 


I remember when antennas 
Were the thing used 
Waving gently from the 


Of a butterfly or bee; 


to see 
forehead 


And I recollect 
Spoke of snow, and 
Little flakelets, 
Swirling whitely in 


when people 
likely meant 
and chilly, 
descent. 


wet 


I remember, I remember 
What those 
Ah! Those 


In the days befor 


meant to 
definitions 
rv! 


words once me. 


dear old 
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STANDARD electron tube 

some new twists—the nuvist 

—is expected to last longer 

and do a better job, while 
using less power. The glass envelop: 
is replaced by a metal ceramic envelope 
No mica supports are needed. It has 1 
getter—doesn’t need one. It lends itself 
to completely automated constructior 
much more readily than a conventiona 


receiving tube. In a TV tuner, it has 


operated satisfactorily with as little as 
5 volts on its plate. 

Let’s start with what the nuvistor is 
It is simply a vacuum tube in a new 
envelope, put together in a new way 
that has been developed by RCA 
The electrode elements slip into plac¢ 
on a simple jig. All electrodes are 
cylindrical and fit into each other. They 
are supported only at the bottom, ir 
cantilever fashion—a technique whicl 
eliminates the need for mica support 
discs or spacers. All electrodes are 
small, light cylinders, and the assembled 


unit can withstand a lot of shock (850 


G’s) and vibration (2 G’s at 5 ke) be 
cause of its shape and low mass. 

Spacing between tube elements re- 
mains constant as spot-welding tech- 
niques used in the manufacture of 
standard tube types are eliminated. 
Spot welding is a source of residual] 
strains that can twist tube elements. 
Its elimination reduces the possibility 
of shorts developing in the tube during 
operation. Eliminating spot welding 
also gets rid of a potential source of 
failure and an operation that requires 
a high degree of manual skill. 


Assembly technique 

The job of putting a nuvistor to- 
gether is simple. You start with the 
parts shown in Fig. 1 to assemble ; 
triode. An inexpensive jig is used t 
simplify and speed assembly. First the 
plate is slipped into place on the jig. 
The plate flange is placed over it. Next 
comes the grid and grid flange. (For 
greater detail, Fig. 2 shows some of the 
steps in assembling a large-scale model 
of the nuvistor triode.) The cathode 
support sleeve and flange follow. Now 
the heater is inserted in the base wafer 
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and the heater—base-wafer assembly is 
slipped into position. All leads and sup- 
port rods for the elements are dropped 
into their respective holes in the base 
wafer. 

Three evenly spaced supports (120° 
apart) are used for each electrode. Two 
of them end in the base. The third one 
continues through and becomes a tube 
pin. To aid in tube-element support and 
to insure an airtight seal, the ceramic 
base wafer is metallized. Then its top 
and bottom metallized surfaces are 
ground off, leaving a metallized surface 
on its edge and in the holes in the wafer. 
During the brazing operation, the walls 
of these holes fuse with the tube leads 
and element supports. 

The brazing process is performed in 
a hydrogen-filled oven. Flanged edges 
where they contact the tube elements 
and the leads have a thin copper coat- 
ing. In the brazing oven (at a tempera- 
ture of about 2,060°F), the copper melts 
and fuses the various connections. Fig. 
3 shows the brazed assembly in detail. 

After brazing, the coated cathode is 
slipped over the cathode sleeve. The 
tube envelope, a metal shell, is placed 
over the internal element assembly and 
a final brazing ring is dropped into 
place. The unit is then placed in an 
evacuation oven. Air in the chamber is 
exhausted to a level equal to one- 
billionth of an atmosphere. Tempera- 
ture in the chamber is about 1,600°F. 
As this outgasses the tube at a high 
temperature (a glass envelope would 
melt), the tube can be operated at a 
temperature in excess of those per- 
mitted conventional types. The high 
temperature also makes the getter un- 
necessary. (The nuvistor has withstood 
tests in the temperature range from 
—320° to 660°F.) After a suitable in- 
terval, the temperature is raised an- 
other 100° to about 1,700°F. At this 
temperature, the brazing ring melts, 
fusing the shell to the ceramic base, 
forming a hermetic seal. 


Where to use it 


Because of the nuvistor’s high shock 
and vibration capabilities and low 
power consumption, smaller size and 
lighter weight, it will be especially use- 
ful in missiles, airborne, mobile and 
miniaturized equipment. However, it is 
also suited for portable radios, home 
and portable TV’s and just about any 
other place a vacuum tube is used. 

Triodes, tetrodes and beam-power 
types are in the works. Rectifiers, 
damper tubes and others are expected 
to follow. If the cold cathode (see “The 
Cold- Cathode Tube,” Rapio - ELEc- 
TRONICS, April, 1959, page 98) becomes 
practical, it can be incorporated to 
lower necessary operating power fur- 
ther. For a size comparison between 
nuvistors and the tubes they are in- 
tended to replace, see the head photo. 


Miniature vs nuvistor 
Let’s take the triode first and com- 
pare it to the 6BN4-A, a vhf, TV rf 
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amplifier tube. Used for channel 13 
(210-216 mec), the nuvistor delivers 
about 3 db more gain and has from 0.5 
to 1 db better noise figure. This places 
the nuvistor in the same category as 
available TV tuner tubes using frame 
grids. Other experimental triodes hav- 
ing 0.5-mil grid wire are about another 
0.5 db quieter. For this operation, the 
nuvistor had 40 volts and 7.5 ma on its 
plate, about one-third the voltage and 
current required by a 6BN4. The table 
compares some of the characteristics of 
the two types. 

Nuvistor triodes also make excellent 
oscillators. Normal oscillator efficiency 
extends to 450 me and oscillation is still 
strong above 1,000. 

To get an idea of tube efficiency, tests 
were run with a 435-mce oscillator. Oscil- 
lation started with 7 volts at the plate. 
With a 15-volt supply, plate current 
was 1.6 ma and a grid bias of —0.55 
volt was developed across a 3,300-ohm 
grid resistor. A lower-mu_ version 
(mu = 20) starts oscillating at 2.5 
volts and gives similar performance 
with 5 volts at its plate. 

The tetrode nuvistor follows a 
slightly different design. Its elements 
are assembled in the same manner, ex- 
cept that grid 2 is now where the triode 
plate would be located. The plate, con- 
nected to a metal cap, surrounds the 
cathode-grid assembly. The tetrode’s 
walls are ceramic. 

Performance data indicate that the 
tetrode nuvistor is suitable for use in 
if and rf amplifiers of TV receivers. 
The 6.3-volt heater draws only 140 ma 
and, while used as a class-A amplifier, 
only 70 volts need be applied to the 
plate and 30 volts to the screen grid. 
Transconductance under these oper- 
ating conditions is 9,000 wmhos at a 
plate current of 5 ma. 


Beam-power version 


The tetrode just described is similar 
to the beam-power nuvistor (see Fig. 
4). However, because of the tube’s 
small size, heat dissipation becomes the 
major problem. Electrode areas in this 
size envelope are just too small for 
adequate heat radiation, so unique 
measures are required. The plate in 
the beam-power tube is a metallized 
surface bonded to the inside wall of a 
ceramic envelope. The ceramic conducts 
the heat from the plate to the outside 
of the tube. For additional heat dissipa- 
tion, a heat sink, which could probably 
be the set’s chassis, is needed. 

Research seems to indicate that it is 
feasible to use a nuvistor beam-power 
tetrode as the horizontal output tube in 
a color TV receiver. This tube, rated 
at 30 watts, would measure only 1 inch 
in diameter and 1% inches high. Such 
a tube would also have obvious applica- 
tions in hi-fi amplifiers. As it would need 
a comparatively low-voltage supply, a 
rectifier connected directly to the line 
might do. : 

Other calculations predict efficient 
performance to about 400 me, so rf 
tubes of this type become practical. A 
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COMPARATIVE TRIODE 
CHARACTERISTICS 


(Class-Al amplifier service) 


6BN4-A Nuvistor 

Vp 40 75 

Rc imeg a 

Rx Q -= 1500 

“ 32 32 

gm (umhos) 10,700 10,500 

Ip (ma 7 9 

Vo or —6 for 
10-yva Ip 


interelectrode capacitances (yf) 
6BN4-A Nuvistor 


Grid to plate 1.2 2.4 
Grid to cathode heater and shell 3.2 5 

Plate to cathode heater and shell — 
Plate to cathode 14 
Heater to cathode 28 


2.2 
0.5 
1.8 


single class-C amplifier could handle 
about 100 watts (more with a special 
heat sink). 

Current drawn by the heater of such 
a tube at 6.3 volts would be approxi- 
mately 800 ma, noticeably lower than 
the 1.2 amps of heater current drawn 
by the 6DQ6. As the tube could take up 
to 5,000 volts of peak-positive pulse 
plate voltage, it is extremely well suited 
for use as a horizontal output tube. 


Transistor competitor 

RCA’s nuvistor also provides new 
competition for the transistor. It is 
only a little larger than some types and, 
since heater current has been reduced, 
it becomes practical in portable equip- 
ment applications. Then, too, spacings 
in the tube can be 50 times greater than 
those in a transistor and still give 
comparable performance. This makes 
the tube a lot more economical, as tol- 
erances are not as close or as difficult to 
meet, making rejects less likely. 

As the nuvistor operates at moderate 
voltages, components used in nuvistor 
devices are less expensive than those 
in ordinary tube circuits (higher volt- 
age ratings make them larger and, more 
expensive) or those in transistor cir- 
cuits (high capacitances at low voltages 
call for expensive parts). 

Unlike a transistor, which will break 
down completely and irreparably as 
soon as any one of its maximum ratings 
is exceeded, the nuvistor is capable of 
handling momentary overloads, just like 
any other vacuum tube. 

In many amplifier circuits, the power 
required to run a nuvistor (heater, 
plate, grid current) scaled down to half 
of its present size can be reduced to 
5% of that required by conventional 
miniature tubes. So while you may 
think that the transistor is putting an 
end to the vacuum tube, there is still a 
lot of tube life left. You’ll be seeing 
vacuum tubes in your TV receiver for 
many years to come, although they may 
take on a new shape. 

Although the nuvistor is only in 
the early advanced development stage, 
samples are expected to be sent to 
equipment manufacturers by the end 
of the year and limited production is 
expected to be in progress by the middle 
of 1960. END 
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A new era in electronic communications 


opens 


rebroadcaster 


UCCESSFUL orbiting late in 

December, 1958, of an Atlas mis- 

sile—satellite carrying a communi- 

cations relay station was more 
than a step forward in space explora- 
tion—it was the first advance in the 
science and techniques of global com- 
munication via a relay station in outer 
space. 

Not merely a quasi-propaganda stunt 
of broadcasting a taped message by the 
President, it was a carefully planned 
and singularly successful experiment 
by military and industry engineers and 
technicians. It marked the beginning 
of world-wide communications using 
satellites in space as relay stations. 

For the first time, voice and teletype- 
writer messages were accepted by a 
satellite in space, carried thousands of 
miles and, on command, broadcast di- 
rectly to ground stations. For the first 
time, signals from earth were received 
by an orbiting relay station and re- 
broadcast over a greater range than 
possible with conventional ground-based 
facilities. For the first time, both the 
feasibility and importance of space 
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MESSAGE RECEIVER 


By JORDAN McQUAY 


relay communications were proven 
dramatically and conclusively. 

Though the gigantic size of the Atlas 
missile that became an earth satellite 
was impressive, engineers and _ tech- 
nicians were even more concerned with 
the scientific significance and historic 


importance of the first space relay 
station. 
Known as Project SCORE—Signal 


Communications by Orbiting Relay 
Equipment—the space relay station was 
an Army-designed communications 
“nackage” (Fig. 1) carried aboard 
an Air Force Atlas missile—satellite. 
During the 13-day life of Project 
SCORE, a variety of technical tests— 
using both a voice signal and as many 
as seven teletypewriter signals, singly 
and in groups—were conducted between 
the orbiting space station and ground 
stations of the Army Signal Corps. 


First in space 

The Atlas missile which placed the 
relay station in orbit was technically 
a 1%-stage rocket. In addition to its 
single engine, it used ground-fired 














CONTROL 


with this first out-of-the-world 


booster engines which dropped off when 
the 4%-ton missile gained sufficient 
height and momentum. Equipped with 
an elaborate internal guidance system, 
the Atlas followed a calculated path, 
broke through the earth’s lower atmos 
phere and went into orbit at a height 
varying between 120 miles at perigee 
and 620 miles at apogee. 

Once in its elliptical orbit, the missile 
satellite traveled at about 17,000 miles 
an hour, making vast loops around the 
earth once every 100 minutes. 

After a dozen orbits, the space 
station aboard the satellite 
gered by an Army ground station and, 
for the first time in history, man’s voice 
was broadcast to earth fron pute 
space. It was a brief message by the 
President, previously fed to the relay 


relay 


was trig 


station and stored for that broadcast 

Thereafter, the same message was 
transmitted from the ground to the 
orbiting relay station, where it was 
either rebroadcast immediately o 
stored by a magnetic tape recorder and 
rebroadcast later “on cue” from the 
ground. 

Subsequently, single- and multi 


channel teletypewriter signals replaced 
the voice message. Using a bandwidth 


of 300 to 5,000 cycles, the space relay 
station continued to operate as eithe 
a “real-time” relay or a delayed re 


peater. 

All signals broadcast by the 
relay station were transmitted on 
frequency of 132 mc. The FM signals 
could be heard by anyone with suitable 
receiving equipment. 

Control of the space station from th« 
ground, however, was not a_ publi 
matter. This control—loading, switch 


orbiti1 yg 


Fig. 1—Communications relay station: 
project SCORE. 
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ing and triggering—was limited to any 
of four ground stations of the Signal 
Corps strategically located at sites in 
California, Arizona, Texas and Georgia. 

To prevent jamming or unauthorized 
use of the space relay station, the 
ground stations used an unpublicized 
frequency for transmitting orders and 
messages to it. In addition, a specially 
coded signal switched circuits within the 
relay station to establish any of three 
modes of operation: 

1. Receive signals from the ground, 
and record them on magnetic tape; 

2. Broadeast previously stored sig- 
nals to earth; 

3. Receive signals from the ground 
and rebroadcast them immediately. 

With various types and volumes of 
traffic, testing each of these three 
modes of operation continued until the 
space station’s only source of power— 
a battery of zinc-silver oxide cells— 
was exhausted. By that time, all sched- 
uled tests of the entire system had been 
completed successfully.’ 


The space station 

A complete space relay station is con- 
tained entirely within part of one of the 
two pods or elongated “fins” on either 
side of the main body of the Atlas. The 
main body, containing mostly fuel, is 
10 feet in diameter and about 80 feet 
long. The entire payload is divided be- 
tween and enclosed within the two 
flanking pods or fins. 

Most important part of this payload 
is the space relay station—a single 
“package” about 25 x 9 x 10 inches 
(Fig. 1), weighing about 35 pounds. 
Controlled remotely and equipped with 
its own power supply, it is electronically 
independent of other parts of the Atlas. 
(See Fig. 3.) 

The complete space relay station in- 
cludes an FM message transmitter, an 
FM message receiver, a control or 
switching circuit, a magnetic tape re- 
corder, a beacon or tracking transmit- 
ter, a de-to-de power converter and a 
zine-silver oxide battery. Communica- 
tions components are shown in Fig. 2. 
The outputs of the two transmitters and 
the input of the receiver are con- 
nected by a diplexer to a single slot 
type antenna in the housing of the 
pod or “fin.” 

The FM message transmitter oper- 
ates nominally at a crystal-controlled 
frequency of 132 mc. With a comple- 
ment of nine tubes, the transmitter de- 
livers 8 watts of output power into 
an impedance of 50 ohms. Bandwidth 
limits are 300 to 5,000 cycles. Required 
input operating power is 39 watts at 
de voltages of —6, 135 and 270. 

The FM message receiver operates at 
nominal frequency of 150 me, in direct 
contact with the transmitter of each 
ground station. Receiver sensitivity is 
2 microvolts. Its output level is 0.5 volt 


‘Because its great weight could not resist the 
slight but continual pull of earth’s gravity, the 
4%-ton missile-satellite gradually lost altitude 
and speed until, nearly 2 months later, it was 
consumed by frictional heat and disintegrated in 
the atmosphere above the earth. 
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Fig. 2—Electronic components of satellite: In hand, all-transistor FM receiver. 
Behind it, control or switching circuit. Large unit (center), 8-watt FM message 
transmitter. Left, power converter. Round unit (foreground), beacon transmitter. 
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Fig. 3—Block diagram of space relay station. 


across 1,000 ohms—for a fully deviated 
signal. The receiver is an all-transistor 
unit and requires only 25 mw of input 
power. 

The control or switching circuit is 
essentially an arrangement of selective 
filters that provide the three basic 
modes of operation. It is fully transis- 
torized. When activated by appropriate 
command signals from a ground station, 
it provides any of four types of switch- 
ing (Fig. 3). 

The magnetic tape recorder is con- 
ventional, with a 4-minute storage ca- 
pacity for audio signals or analog data 
within bandwidth limitations. This 
storage capacity can accommodate seven 
60-word-per-minute teletypewriter chan- 
nels, for a total of about 1,680 tele- 
graphic words. 

A second transmitter—known as a 
beacon or tracking transmitter—trans- 
mits a telemetered signal at a nominal 


frequency of 108 me and is crystal-con- 
trolled. It has an output power of about 
20 milliwatts into an impedance of 50 
ohms. An all-transistor unit, it requires 
an input operating power of 250 mw at 
de voltages and 18. The steady 
signal output of transmitter per- 
mits tracking the satellite by Minitrack 
and other ground monitoring stations— 
including with appropriate 
converters fo1 receivers.’ The 
output signal is telemetered with 
temperature data from within the pod- 
enclosed space relay station. Temper- 
ature variations between 0° and 200°C 
are recorded directly and broadcast by 
this transmitter independently of other 
operations of the space station. 
Primary power source for the station 
is a battery of zinc-silver oxide cells 
which provides de voltages of 6, 


of 6 


this 


amateurs 
thei1 
also 


2“Tracking US Satellites’’ by Jordan McQuay, 
Rapi0-ELEcTRONK December, 1957. 
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Fig. 5—Helix type antenna array of ground station. 


12 and 18. Although these 
have a limited operating capacity of 
about 950 watt/hours, they were select- 
ed because of the anticipated short life 
of the missile—-satellite and the rela- 
tively short duration of the planned 
communications experiment. Supplying 
higher voltages, an all-transistor dec- 
to-de converter delivers 135 and 270 
volts de. 

RCA developed most of the communi- 
cations equipment of the space relay 
station in coordination with the US 
Army Signal Research and Develop- 
ment Laboratory at Fort Monmouth, 
N. J. 


Relay of messages 

The FM message receiver in the space 
relay station operates continuously. 
But the FM message transmitter and 
the magnetic tape recorder are switched 
on and off, as required, by the control 
or switching circuit. This circuit is 
actuated by a _ special coded signal, 
transmitted to the satellite by any one 
of the four Army ground stations. 

Upon reception, this special signal 
causes a multiple switch to move to one 
of four positions (Fig. 3) to select any 
of three modes of operation. 

In position 1, the magnetic tape re- 
corder is turned on and its input con- 
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nected directly to the FM message 
receiver’s output. In this mode, signals 
received from the ground are recorded 
and stored on magnetic tape. With a 
continuous capacity of 4 minutes, the 
signals may be stored indefinitely for 
later use. Also, when directed by a 
ground station, all or part of a previ- 
ously recorded message may be wiped 
clean from the tape in preparation for 
a new recording. After position 1, the 
control circuit moves the switch to 
position X. In this position, the output 
of the FM message receiver is discon- 
nected from the recorder’s input, and 
the recorder is turned off. 

In position 2, the output 
is connected to the input of the FM 
message transmitter, and the tape re- 
corder and FM transmitter are turned 
on. Messages stored on the magnetic 
tape are fed to and broadcast by the 
FM transmitter. After position 2, the 
switch moves to position X, which dis- 
connects the tape recorder and the 
transmitter, and turns off both. 

In position 3, the FM message re- 
ceiver output is connected directly to 
the input of the FM message transmit- 
ter, and the transmitter is turned on for 
instantaneous relay of all signals. All 
signals received from a ground station 
are rebroadcast immediately by the FM 


recorder’s 


message transmitter of the space sta- 
tion. After position 3, the control cir- 
cuit moves the switch to position X, 
which disconnects the transmitter; but 
not the receiver, which operates con- 
tinuously. 

The sequence of positions 1 to X to 2 
allows the space station to function as 
a delayed repeater or 
messages. Between positions 1 and 2, 
there is usually a period of inactivity 
a few minutes, a few hours or even 
longer. This permits a high degree of 
selectivity of transmission by withhold- 
ing signal transmissions wntil the sat- 
ellite is over or near the intended recip- 
ient. 


“courier” of 


In position 3, the space station func- 
tions as a “real-time” or instantaneous 
repeater. This permits the station to 
rebroadcast signals over greater ranges 
than possible for a ground station de 
pending on conventional means of prop 
agation of radio waves. With a space 
station sufficiently high in the sky, line 
of-sight transmission is possible to most 
of the facing globe—nearly one-half the 
world. With several stations strategi 
cally placed in space, it would be possi 
ble to broadcast signals to the entire 
world. 


The ground stations 

Controlling the various operating 
modes of a space relay station and 
thereby functioning as key elements of 
the complete communications system ar‘ 
the several ground stations. 

During the experimental tests, fou 
mobile ground stations were operated 
by the Army Signal Corps: at Prado 
Dam near Los Angeles, Calif.; at Fort 
Huachuca, Ariz.; at Fort Sam Houston, 
Tex., and at Fort Stewart, Ga. All are 
similarly equipped. 

Each ground station is housed in five 
trucks (Fig. 4), which collectively con 
tain all communications, recording, con- 
trol and power equipment. The antenna 
array is a separate unit (Fig. 5). See 
the block diagram (Fig. 6). 

A single helix type antenna array is 
used for transmitting control signals 
and messages, and for receiving mes 
sages and beacon or tracking signals 
from the orbiting space station. Most of 
the other equipment, essentially 
ventional, is provided largely by 
and other industrial firms. 

A 1-kilowatt transmitter is used fo 
sending messages and control signals 
from the ground station. Specially code 
control signals are fed from a progran 
mer. For messages, either a voice signal 
or from one to seven teletypewrite 
signals are used to modulate the FM 
transmitter. Multiplexing equipment 
‘an handle up to 60 words per minute, 
or a total of 420 wpm plus a voice o 
aural signal. 

Messages broadcast by the space re 
lay station are picked up on a highly 
sensitive but conventional communica- 
tions receiver, and fed to a magnetic 
tape recorder, an aural reproducer 01 
teletypewriter printers. 
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Fig. 





typical ground station associ- 
ated with space relay system, 


TELET YPEWRITERS (7 CHANNELS) 


Beacon signals are received and re- 
corded on facilities separate from the 
message-handling equipment.  Tele- 
metered data—temperature readings— 
are plotted graphically. 

All operations of a ground station are 
monitored from central control desk 
(Fig. 7). The control points at all 
ground stations are linked together by 
wire and radio circuits to facilitate the 
rapid exchange of data. 

Messages destined for an orbiting 
relay station can be fed to these ground 
stations over commercial facilities from 
any place in the United States. Then, 
when the satellite passes overhead or 
within range of a particular ground 
station, messages are transmitted to 
the space relay station for either storage 
and subsequent controlled broadcast, or 
immediate relay to other ground sta- 
tions. 


Into the future 

Tests concluded by the Army Signal 
Corps prove the complete feasibility of 
space communications stations. 

As delayed relays, future stations 
could provide highly selective transmis- 
sions to specific geographical areas. For 
long-range or global communications, 
such “courier” stations would require 
less operating power and fewer oper- 
ating frequencies than now necessary. 
With improved space communications 
systems, tremendous volumes of mes- 
sages can be stored, carried thousands 
of miles and released to ground re- 
ceiving stations anywhere on earth. All 
this with greater security of transmis- 
sion than is now possible. 

As “real-time” relays, future stations 
could provide greater global coverage 
from fewer broadcasting “points.” 
More extensive use could be made of the 
existing frequencies of the radio spec- 
trum to provide world-wide communica- 
tion during an entire 24-hour period 
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6—Block diagram of Fig. 


rather than for optimum periods of 
favorable propagation between ground- 
based stations. 

Thus, future space relay stations 
offer an important solution to the 
growing traffic jam in the radio-fre- 
quency spectrum. Messages ean be 
transmitted easily on high frequencies 
that cannot be used for long-range or 
global communication between ground- 
based stations. Eliminated will be 
“skip effects” and day—night propaga- 
tion problems of conventional long- 
range communication operations. 

When required, future satellites can 
be controlled to hover as fixed radio 
relay stations. Four or five of these at 
strategic locations in space will assure 
communications with any part of the 
earth, no matter how remote or inac- 
cessible. 

Successful testing with a bandwidth 
of 300 to 5,000 cycles means that fac- 
simile, telemetry and other signals can 


7—Control 
remote-control equipment for orienting helix type 
antenna 
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US Army photo 
Left: 


desk of station. 


ground 


array. Right: FM message receivers. 


be handled by future space relay sta- 
tions. And mai nessages multiplexed 
on a single operating frequency will 
also mean more available channels for 
ground-based radio communications. 
With improved space facilities, tele- 
vision signals can be similarly relayed 
to any part of the globe by space relay 
stations. Such stations would require 
larger, and more complex and powerful 
equipment, and would require solar 
power units and appropriate converters 
for indefinite operation in outer space. 
Future applications of space relay 
stations unlimited. And all of 
them loom suddenly into the immediate 
range of present possibility as a direct 
result of the Army Signal Corps’ ex- 
periments with the world’s first com- 
munications relay station in outer space. 
A whole new era is heralded by this 
practical application of satellites—a 
major breakthrough in global and space 
communications! END 
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1959 convention plays up 
electronics, 


human factor in industrial electronics 





medical 


traffic safety and the 





Stresses H uman Side 


TEADY advancement was the 

theme of the latest and largest 

convention of the Institute of 

Radio Engineers and of the engi- 
neering exhibition that accompanied it, 
held in New York City at the end of 
March. Revolutionary new ideas and 
startling gadgetry were at an all-time 
low. The engineers had taken outer 
space and machines that learn in their 
stride, and were turning back to earth 
for new worlds to conquer—the worlds 
of industrial electronics and the domain 
of man himself. 

Foremost among the human-oriented 
engineers was Dr. Vladimir Zworykin, 
whose report on medical electronics 
stressed the triumphs of organization 
and the building of a_ bibliography. 
Greatest immediate field of progress in 
the medical field, he believed, was the 
use of computers as an aid to medical 
diagnosis. A properly programmed com- 
puter, he pointed out, could remember 
all the diseases to which a particular 
set of symptoms could be ascribed, 
whereas the best human mind is limited, 
fallible and affected by specialization. 

On the gadgetry side, a dollar-bill 
changer was the most interesting item. 
The sponsors gave few details about 
the machine, either for patent reasons 
or possibly because they didn’t want 
to help anyone make “bills” that might 
fool it. Since the device uses Hoffman 
solar cells, best guess is that a number 
of these “eyes” look at certain portions 
of the bill and contrast these portions 
with others. Selection of the points 
must be critical, since the changer 
accepts bills face up or down, and 
turned either way. It returns a $5 bill 
after pondering a few seconds, and is 
said to have rejected counterfeit $1 bills 
that passed cashiers. It also occasionally 
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By ERIC LESLIE 





kicks back a good $1 bill that has a 
wider or narrower than normal margin. 


A new electric motor 

Possibly the most interesting and 
important single item was a nonelec- 
tronic one—a_ printed-circuit motor. 
Its armature is a disc of heavy plastic 
in the order of 3/16 inch thick. Cir- 
cuits are engraved on each side and 
connected through the disc at the edges. 
A de machine, the commutators ride 
the flat portions of the printed strips, 
about halfway in from the edges. A 
disc about 18 inches in diameter was 
exhibited as the armature of a 30-hp 
motor. Motors of up to 1 horsepower 
were operating (at reduced voltages) 
at the show. Ac motors are also being 
developed. 

New types of amplifiers were dis- 
cussed in terms of the work they had 
already done. The use of a parametric 








amplifier in tracking our recent sat- 
ellite beyond the moon was described. 
Representatives of the Signal Corps 
spoke of an airborne gas maser, whicl 
would bring the benefits of low-noise 
amplification up into the stratosphere. 







It would be applied to scientific work, 


and might even be used to check Ein- 
stein’s general theory of relativity. 


Traffic safety, too 

An automatic system that might 
make it possible to drive a car fron 
coast to coast without touching the 
steering wheel was described by tw 


Westinghouse engineers. Radar equip- 


ment on the car would follow a guide 
line of conductive paint running dowr 
the center of the road. This line couk 
be broken up into a dot-and-dash o 
other code, with different codes fo) 
branching roads, and the car radai 


1 


programmed to select its own route. 





The printed-circuit motor, showing armature, 





pole pieces and housing. 
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No tearing up of the road would be 
necessary, and the guiding radar would 
also act as an anti-collision device and 
handle the passing of, and being passed 
by, other cars. 

Entertainment radio and television, 
once an important feature at the con- 
vention, was not entirely forgotten. A 
simplified system of color TV_ that 
would use two instead of three color 
cameras was described. One of the 
cameras is a luminance camera, the 
other picks up a red and a blue field 
alternately, and a memory device 
“holds” each field during the time the 
next one is being taken. Green is 
obtained by subtracting the red and 
blue from the total luminance field. The 
system, which is in experimental use 
at Iowa State College, simplifies the 
problems of color TV recording, would 
make it possible for a station to install 
color equipment much more cheaply, 
and might make it possible to convert 
existing monochrome cameras to color. 
Microcircuitry was carried almost to 
the molecular point, with “glob” cir- 
cuitry and composite semiconductor 
units, some of which could be threaded 
through a needle’s eye. One unit de- 
scribed in a conference paper is a semi- 
conductor diode-triode with a common 
n-type base. The direct connection 
between diode and base, the RCA engi- 
neers who developed the unit explained, 
makes it possible to design circuits 
which provide an amplified age voltage 
and contribute to a high age figure of 
merit for the receiver. An experimental 
six-transistor superheterodyne using 
the new device as a detector-driver had 
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a sensitivity of 200 ywv/meter and a 
power output of 50 mw. 


Human engineering 

On the human side, communications 
between engineers and between them 
and the rest of the world was again 
stressed with a complete session devoted 
to engineering writing and speech. The 
papers were of a more practical and 
down-to-earth nature than those of the 
first session—held last year—and 
seemed to add up to the thesis that 
clarity equals good engineering writing. 
Two other sessions devoted to the non- 
electronic problems of the engineer 
were those on engineering management 
problems and techniques. 

Another session was devoted to elec- 
tronics in education. Electronic educa- 
tors reported successes ranging from 
coast-to-coast television teaching net- 
works to the suctessful use of elec- 
tronic teaching machines in psychology 
courses. Greatest obstacle to be over- 
come, they reported unanimously, was 
the inertia of the professional educator, 
whose methods, one authority on both 
electronics and education reported with 
some bitterness, had not been changed 
much, even by the invention of the 
printing press. 


Engineers and the future 
The important half-day 
“Frontiers of Industrial Electronics” 


session 


Simply insert a 
the rack on top, push it into 
the machine, and the change 
is returned in the cup below. 


dollar bill 
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pointed up the importance of the human 
factor other. The tri- 
umphant electronic machines were men- 
tioned only in passing. The problems 
of industrial electronics are problems 
of the order, install, 
operate and maintain them. Psycho- 
logical attitudes of plant management, 
, even (in banks) of 
liscussed with con- 
other 


more than any 


people who will 


labo. organizat 
the customer, 
siderable  s¢ isness, as 
implications of industrial 
tronification. Bank automation’s 
concern, for example, 


were 
elec- 
chief 
is to get bankers 
to standardize sizes and put the 
same information in the same places 
on all checks 
Even equipment eliability 
at least as m 1 on 


social 


check 


depends 
people as on 
machines, Ar ample of two banks 
with identical uipment was given. 
In one, the management was convinced 
that lipment would neve 
work , that it would intro- 
and savings. 
of the banks 


elect equip- 


electror 
in the 
duce welcome 
Both 
roughly 2 
ment was ou I ler at any 
time maintenance 


neies 
were T n one 
ronic 
given 
was 
negligible 
electronic engi- 
have to take 
account of human beings at least as 
much 


It appears 
neer will i1 tne re 
as of ci try and components 
ywress and suc- 

END 
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ceed. 





The airborne gas maser, a unit that will 
operate for hours without pumping, is a 
fraction of the size and weight of earlier 
ones. Battery and power supply at left. 
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A laryngectomy— 
removal of the vocal 
cords—titerally, leaves 
a person speechless. 
But, with the aid of 
an artificial larynx, 
voice can be created 


By AARON NADELL 


NEW and expanding series of 
electrical and electronic devices 
has come into existence. It is 
flowering into still newer and 

even more ingenious varieties because 
surgical science is now saving the lives 
of victims of one variety of cancer. 
Formerly they died. Ex-President Grant 
did. Even with all the resources of a 
nation at the disposal of his physicians, 
they could not save him. Nowadays, 
however, sufferers from cancer of the 
larynx are often saved. If the diseased 
larynx is removed before the blight has 
had a chance to spread, the victim may 
live indefinitely. But he cannot speak. 
His vocal cords have been taken out. 
Various forms of artificial larynx—some 
illustrated here—have been developed 
to substitute for the vocal cords. 

As the number of survivors of that 
particular operation increases, so does 
the demand for artificial larynxes. And 
with a growing market for them, 
inventors and manufacturers have 
found it economically possible to devise 
new and improved variations. Some of 
the latest use very recent electronic 
circuitry and devices. Earlier models 
were electrical rather than electronic, 
and the very earliest were not even 
electrical but mechanical only. 

The vocal cords create an audio- 
frequency vibration in the air of the 
mouth cavity. The frequency is a few 
hundred cycles, varying according to 
whether the person has a bass, tenor or 
soprano voice. In short, the vocal cords 
can sing, but they cannot speak. Speech 
modulation is added by the lips, cheeks 
and tongue. 
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An artificial larynx supplies the 
audio-frequency vibration that was 
formerly furnished by the vocal cords of 
the larynx. Once this has been done, 
the tongue, lips and cheeks modulate 
the vibration in the ordinary way. The 
resulting speech is easy to understand, 
both directly and over the telephone. 
It has no inflection and therefore is a 
monotone, because none of the devices 
currently available is equipped for the 
continual change in tone frequency so 
easily obtained from natural vocal 
cords. Some existing devices have no 
tone adjustment at all. In others the 
tone can be reset, but not continually 
varied. 

Learning to use an artificial larynx, 
regardless of its kind, is easy. The use1 
simply talks. It is more difficult for a 
normal person to use one of the devices 
because he naturally adds the sound of 
his vocal cords and has to restrain him- 
self consciously. 


Types in use 

All artificial larynxes available today 
fall into two general types with respect 
to the method used to get the air vibra- 
tion into the mouth. Going by the 
method used to create the vibration, 
artificial larynxes fall into three gen- 
eral types. 

Conduction or injection puts the 
vibration into the mouth cavity. For 
the latter, an audio vibration, however 
generated, is injected into the mouth 
cavity through some form of air tube, 
which the user holds between his lips— 
preferably in the corner of his mouth. 
In the conductive method, a vibrating 


Artificial larynx made by 
Kett Engineering is a con- 
duction type held against 
throat. Battery is built in. 


surface is pressed against the throat 
underneath the chin. The vibration is 
mechanically conducted by the flesh of 
the throat to the base of the mouth 
underneath the tongue. The air inside 
the mouth is thus set into vibration 
Since transmission loss in the flesh 
conductor is high, battery drain is also 
high in these devices. One such unit I 
measured operated at 1.5 watts. The 
demand of any injection type would be 
far lower, since normal speech power in 
ordinary conversation is in the orde 
of 0.1 watt. 

In the injection type of artificial 
larynx, the injector—the held 
between the lips—is a rubber tube, a 
plastic tube, or some kind of disguised 
device. One of these, currently availabk 
in the US but manufactured in Italy, 
looks like a pipe, and the user appears 
to be smoking. There is no smoke but 
a simulated dull red glow shows insid 
the bowl. An American manufacturer 
of an injection type of electrolarynx, 
one which uses a plastic tube injector, 
has under consideration an artificial 
cigarette which will similarly disguise 
the injector. Many other variations are 
possible. 

The conductive type of artificial 
larynx is manufactured in two forms. 
Both are convenient in size, roughly 
1% inches in diameter and about 4 
inches long. One version is powered by 
a 6-volt dry cell carried in a jacket 
pocket and cable-connected, while the 
other is roughly half again as long and 
a cylindrical battery case forms part 
of it. The battery for this unit is a 
nickel-cadmium rechargeable type, and 


device 
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a suitable charger is sold with the 


instrument. 


Operating principles 

The earliest form or prototype of the 
artificial larynx is not even electrical— 
it is mechanical. It is actuated by the 
user’s breath, and depends on a vibrat- 
ing reed, which is supplied in either of 
two pitches; one for men, another for 
women. The breath-operated reed pro- 
duces air vibrations which are injected 
into the user’s mouth through a rubber 
tube or similar means. There are at 
least two suppliers of this form of 
artificial larynx—the New York Tele- 
phone Co. and the Mayo Clinie in 
Rochester, Minn. 

The artificial larynx manufactured 
by Aurex, Inc., of Chicago is electrical 
but not electronic. Basically, it is a 
solenoid with a free flying-shuttle arma- 
ture. The excursions of the solenoid are 
limited by an adjustable stop. The fre- 
quency or pitch of the vibration is 
altered with this adjustment. The bat- 
tery is a conventional 6-volt zinc-carbon 
dry battery, specially shaped to fit in a 
pocket. Formerly, the manufacturer also 
offered a 4.5-volt battery, but this has 
been abandoned. In earlier models, the 
connecting cord was permanently wired 
to the instrument and plugged into the 
battery. In more recent models, there 
are plugs at both ends. Standard radio 
type Cinch-Jones plugs and jacks are 
used. 

Since the special 
Cinch-Jones connectors is sold only by 
Aurex, some users, especially when 
they find their batteries are weak and 
no replacements are close at hand, have 
made their own batteries. This is done 
by wiring four standard flashlight cells 
in series, breaking the connector away 
from the exhausted battery and wiring 
it to the four-cell substitute. The aver- 
age user may not be able to do this for 
himself, but any RADIO-ELECTRONICS 
reader could do it for him. 

Naturally, the special battery sells at 
a special price, leaving an extremely 
substantial margin between its cost and 
the cost of four flashlight cells. The 
larger ones last longer, but are heavy 
and clumsy. The smaller penlight cells 
are lighter and more convenient, but 
have a shorter service life. 

Aurex also makes a battery eliminator 
which conserves battery life, by letting 
you use the 117-volt line for power in 
office or home. 

A similar instrument, with battery 
case part of the hand-held unit, is made 
by Kett Engineering Corp. of Santa 
Monica, Calif. Its batteries are made 
by Gulton Industries, Inc., of Metuchen, 
N. J. The cordless electrolarynx is sold 
as a package with a carrying case 
adapted to contain the instrument, a 
battery, two spare batteries and a 
battery charger. The charger plugs into 
any 117-volt ac line, and the user is 
cautioned to leave the cover of the 
carrying case open during recharging. 
On the other hand, batteries may be left 
on charge as long as 3 months with no 


battery with its 
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Battery charger that ac- 
companies the Kett Engi- 
neering aartificial larynx 
uses this circuit. The 
charger will supply the ree- 
ommended charging cur- 
rent for cither one or two 
batteries. 


Cooper-Rand 
makes this injec- 
tion type unit. 


Disguised as a pipe, 
the electrolarynx is 
made in Italy by Tic- 
chioni. 
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harmful effect on their lives. According 
to the manufacturer, the charger uses 
“less power than one Christmas tree 
bulb.” The size bulb is not stated. 

Of very late design, the Cooper-Rand 
Speech Aid combines transistors, min- 
iature components and printed cir- 
cuitry. It consists essentially of two 
components. One is an electronic pulse 
generator, measuring 4% inches in its 


and weighing 7 
in the pocket or 
component is the 
oudspeaker, 1 inch 
neh deep. A 4-foot 
interconnects 


largest dir 
ounces. It is 
the hand. 
tone gen¢ 
in diamete 
length of light thi 
the two. A plastic tube fits into the 
tone genera ind conveys the air 
vibration mouth cavity. 

Among features, the Cooper- 
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User-devised battery case for Aurex electrolarynx using four No. 


912 penlight cells and eliminating heavy pocket battery and its cord. 


Rand instrument has miniature, radio 
type tone and volume controls. The 
tone control can be set to suit the user’s 
preference but does not provide the 
continual tone variation of the natural 
vocal cords. The volume control is an 
important improvement from the user’s 
point of view, since without it the 
artificial speech is sometimes inaudibly 
weak in noisy locations and embar- 
rassingly loud in quiet ones. The Cooper- 
Rand volume can be adjusted with a 
touch of the thumb. 

The Speech Aid is supplied in a 
simulated leather-covered partitioned 
box measuring 6 x 4 x 8 inches. It 
consists, complete, of the transistor 
pulse generator, the tone generator, 
the interconnecting cord, a spare cord, 
10 plastic tone-generator tubes, two 
spare batteries and an_ instruction 
booklet. Price is $200. It is manufac- 
tured by the Rand Development Corp. 
of Cleveland. 


Camouflaged unit 


The Ticchioni pipe, product of 


Ticchioni of Milan, Italy, consists of a 
battery-driven electronic frequency gen- 
erator and a magnetic transducer that 
converts the electrical frequency into 
audio or air vibrations. The transducer 
is concealed in the bowl of the pipe. The 
press-to-talk button is located at the 
side of the pipe just where a smoker’s 
thumb naturally rests. The frequency 
generator is worn in the pocket. The 
tone of the Ticchioni pipe seemed to the 
present writer superior to—more nat- 
ural and more pleasing than—the tone 
of any of the other speech aid devices 
described here, excellent though some of 
them are. The complete unit includes 
both a battery charger and a battery 
eliminator. The most recent price 
quotation in my files is $350, FOB, New 
York. 

The extent of the need for these 
devices is difficult to estimate. The 
pharmaceutical house of Pfizer estimates 
that 6,000 patients yearly develop this 
disease of the larynx in the United 
States. Some of these are treated by 


lesser operations that do not completely 
deprive the subjects of their power of 
speech, others cannot be saved. Still 
others learn to speak without instru- 
ments by a process called esophageal 
speech—a kind of artificially induced, 
controlled belching which supplies the 
air vibration for a monotone speech 
output. 

This is a very difficult process to 
learn and some patients never do. No 
source questioned has been able to 
supply estimates of the number of 
surviving “laryngectomees” in_ the 
United States nor of the rate at which 
their number is increased each year by 
new operations. Some very rough 
guesses, based on the Pfizer estimate 
and on some other data—such as instru- 
ment serial numbers—suggest that 
there may be 30,000 surviving Amer- 
ican victims; that at least 15,000 of 
them have not been able to learn 
esophageal speech or at best can us¢ 
it only in an indistinct, bubbling way, 
and that fewer than half of these have 
recourse to any kind of artificial speech 
aid. 

These aids would be used by more 
who need them if their price could be 
reduced, but the prices reflect insu 
mountable distribution costs. Potential 
users exist everywhere; they are not 
concentrated for economical sales ap- 
proach. There is no specialized publica 
tion in which manufacturers can adver- 
tise specifically to them. But electronics 
technicians who number one or more 
such persons among their neighbors or 
friends may wish to give them some 
assistance. END 


Service Techs Report on Printed Boards 


ACK of accessibility is the greatest 
fault of today’s printed circuitry, 


followed closely by board breakage. 
This is the majority opinion culled from 
1,870 questionnaires returned to the 
National Alliance of TV & Electronic 
Service Associations (NATESA). Of 
90,660 service calls made the week 
previous to the survey, about 0.5% 
were reported to be due to failures of 
printed wiring boards. What those 
answering would most like to see would 
be better instructions from the manu- 
facturers on repair techniques. 
Specific complaints were led by poor 
accessibility, followed by difficulty of 
pinpointing just which component on 
the boards has failed. Conductors lift- 
ing off the boards, and boards breaking 
were also mentioned frequently. 
Questioned about the boards appear- 
ing in radio and TV sets recently, those 
answering split evenly as to whether or 
not they represented improvement over 
earlier boards. And slightly over half 
said that printed-board sets require 
more servicing than sets without boards. 
These and other responses to ques- 
tions indicate serious concern, on the 
part of working technicians, over the 


printed circuitry now found in a large 
portion of the radio and TV sets being 
made. The technicians were asked what 
changes they’d like to see in current 
printed circuitry. Their answers are 
interesting in the light of changes that 
manufacturers state they are making 
or will make in the near future (see 
Technicians’ News, page 91) 

Of those answering, 90% said it’s 
harder to trace the circuit through 
printed boards than through conven- 
tional construction. And the majority 
also said that the most important 
change they’d like would be to have 
better or more complete service instruc- 
tions on printed-board sets. Over half 
of them would like to see receivers use 
three or more small boards instead of 
one or two larger ones. This is apparent- 
ly related to the problem of accessibility 
of the boards and ease of circuit- 
tracing. And 57% of the technicians 
would like to see all components mount- 
ed on just one side of printed boards. 
Almost 60% preferred terminal-strip 
construction to printed-board circuitry 
in TV sets, but one-fourth felt that it 
didn’t matter which construction is 
used. 


It was pointed out that printed wiring 
of the B-plus circuit makes tracing 
trouble there much more difficult than 
it is in conventional circuitry because 
it’s almost impossible to lift compo 
nents one at a time, isolating the trouble 
by narrowing down the area. One manu 
facturer, Westinghouse, has already 
indicated its cognizance of this prob- 
lem in announcing it will use wire 
jumpers to connect various branch tir- 
cuits in the B-plus system. 

Other companies promising specific 
improvements include RCA, G-E and 
Philco, who along with Westinghouse 
have stated they’ll print schematics on 
one side 6f the boards. And Sylvania 
has announced a printed board which 
is extremely flexible to help reduce 
breakage problems. 

Of the 1,870 technicians returning 
the questionnaires, 1,400 were NATESA 
members and 460 were not. There was 
little variation between the answers of 
these two groups. Two-thirds of the 
men who answered the questionnaire 
felt that the percentage of printed 
board failures during that week were 
normal and would have happened even 
if standard wiring had been used. END 
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SHAFT-KUT, a new jig for the busy repair- 
man, is designed to save time while promoting 
accuracy and workmanship in cutting control 
shafts to length. It has a rule for exact measure- 
ment of the shaft and a slot into which the 
hacksaw blade is inserted when cutting the 
shaft. A smooth, square cut and a shaft of 
the correct length are thus guaranteed. Manu- 
factured by Centralab. 


MINIATURE HEARING AID worn in- 
side user’s ear is size of man’s thumbnail, has 
no external cords, connections or parts. Weigh 
ing % ounce, using three transistors, it amplifies 
400 times. Sound is reproduced by small head 
phone (integral with aid) whose coil has 1,100 
turns. Made by Sonotone Corp, Elmsford, N.) 


STEREO DISC CUTTER viewed from 
below shows clearly how two coils suspended 
90 degrees apart inside powerful magnets move 
the business end of a cutting diamond to cut 
45/45 grooves. Feedback from head to power 
amplifiers corrects for mass resonance of stylus 
assembly, flattens response to 20 kc. The large 
knob enables recording engineer to position 
the head precisely for angle and depth of cut. 
Developed by Bogen-Presto, Paramus, N.J. 


WIRING SUBMINIATURE SOCKETS 


is eased and speeded by new “solderless” wrap- 
ping tool which spins wire around each termi- 
nal of socket. Three quick motions are needed 
to do the job. This leaves a secure connection 
requiring no soldering. Tool is made by Winkler 
Laboratories, Phoenix, Ariz. 
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By EDWIN BOHR 


OR about $25 you can build this 

good-quality, push-pull stereo am- 

plifier. Despite its small size, qual- 

ity is good, output is adequate, 
and inverse feedback is used to good 
advantage. 

The chassis will fit into most port- 
able player cabinets, making the unit 
an ideal replacement amplifier. Com- 
pletely compatible operation with mon- 
aural records is built in—no stereo- 
monaural switch is needed. 

A high ratio of quality per dollar re- 
sults, since this is a single push-pull 
amplifier (handling both right and left 
stereo channels) and not just two sep- 
arate single-ended amplifiers mounted 
on the same chassis. 

This is possible, since 45-45° record 
cutters produce a groove in which lat- 
eral movement represents the sum of 
the two channels, and vertical move- 
ment corresponds to the difference 
between the two channels. 

A four-terminal 45/45 stereo car- 
tridge or a special out-of-phase three- 
terminal CBS ceramic cartridge can be 
connected to provide push-pull output 
for lateral movement and parallel out- 
put for vertical movement. Two output 
transformers, one connected in push- 
pull and the other in parallel, recom- 
bine the sum and the difference signals 
into right and left signals through 
suitable voice-coil connections. 

Play an ordinary laterally cut mon- 
aural record and the amplifier acts like 
a conventional push-pull unit, feeding 
the same signal to both speakers. Play 
a vertically cut monaural transcription 
and the amplifier becomes a parallel 
type, but again feeds the same signal 
to both speakers. 

Lateral signals (push-pull) do not 
appear in the parallel output. They are 
cancelled at the center tap of the push- 
pull output transformer T1. Similarly, 
vertical (or parallel) signals flow 
equally through the two halves of 
the push-pull transformer and appear 
across only T2. 

Place a stereo record on the 
table and the combined lateral 


turn- 
and 


Fig. 1—Two output transformers give 
the circuit an unusual appearance. If 
a shielded cable is used between the 
cartridge and Jl, connect the shield to 
pin 4 of the jack. 
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STEREO AMPLIFIER €& 
...uses only 3 tubes = 


vertical stylus movement will cause 
each speaker to be driven by a par- 
ticular combination of the sum and 
difference signals. The two combina- 
tions of sum and difference signals, of 
course, correspond to the left and right 
stereo sound channels. 

Readers interested in more detail 
should consult the article ‘2-Way 
Stereo Amplifier” in the December, 
1958, issue of RADIO-ELECTRONICS. 


Construction steps 

The circuit is simple and uses few 
parts. Once the chassis is punched, 
construction time should not exceed a 
couple of hours. 

The output transformer wiring, how- 
ever, will not be obvious unless you 
are completely steeped in stereo theory. 


12AX7 





BENCH 
Used with rel- , 
atively high-effi- 
ciency speakers, 
this unit could 
give good per- 
formance at 
moderate cost. 
Working into 
resistance loads, 
the amplifier de- 
livers about 1.3 watts into each 
of two 4-ohm outputs before 
serious clipping starts. 
Although frequency response 
and distortion level do not meet 
high-fidelity standards, the unit 
is satisfactory for its purpose 
—a simple, inexpensive, low- 
power stereo amplifier. 
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For example, assuming the center tap 
of T1 cannot be connected wrong, there 
are four possible combinations of voice- 
coil wiring (or phasing) and three of 
these are wrong. 

For this reason, complete connection 
details are shown, including terminal 
numbers and color codes (Fig. 1). Use 
the parts specified, follow the diagram 
exactly, and there should be no trouble. 

The exact terminal numbering and 
phasing for the specified transformers 
is in the diagrams. It is possible that 
another manufacturer, producing an 
equivalent transformer, may use dif- 
ferent terminal markings for the start 
and end of the windings. 

The parts layout is shown in the pho- 
tographs. The chassis is bent-aluminum 
channel 2 x 6 x 3 inches and represents 
a minimum size. A regular 2 x 6 x 4- 
inch chassis will give more working 
room. If you intend to modify an ex- 
isting amplifier to this circuit, and 
space is cramped, the output transform- 
ers can be mounted someplace other 
than the chassis. In any event, keep all 
output-transformer and voice-coil leads 
well away from the input and phono 
leads. Otherwise, ultrasonic parasitic 
oscillation may develop. Connecting the 
chassis to the B-minus bus at the point 
where R1 ties to the bus will reduce pos- 
sibility of hum or oscillation. 

Make sure that resistors R11 and 
R12 are connected to the voice coil and 
cathodes of V1 as shown in the sche- 
matic. 

Deposited-carbon resistors are used 
in several places and may be visible in 
the photographs. However, they are not 
necessary. We simply had plenty in 
stock and did not worry about the cost. 

Wire the volume-control sections so 
the resistances from the moving con- 
tacts to the negative side of the power 
supply change in unison. 

To preserve the push-pull amplifica- 
tion balance, the volume-control sec- 
tions should match as closely as 
possible, both total resistance and re- 
sistance vs rotation. Off-the-shelf sec- 
tions normally vary in total resistance 
about 25%. A front and back section, 
closely matched in resistance, may be 
chosen if the jobber will let you check 
several with an ohmmeter. 

Even then, the two sections may not 
track very closely. Linear pots seem to 
track better than audio-taper units and 
are recommended. There is nothing 
objectionable about the volume-control 
characteristic of a linear potentiometer. 

A 2-megohm volume control is listed. 
If you have a really good speaker sys- 
tem, increasing this resistance to 5 
megohms will noticeably extend the 
bass response. 

Use a four-terminal cartridge, such 
as the Astatic 11T7 series, with at least 
0.5-volt output. The four-terminal car- 
tridge must be wired for sum-and-dif- 
ference operation. 

One pair of wires, for 45/45 use, is 
marked “left” and the other pair 
“right.” Fig. 1 shows the proper sum- 
and-difference connections for the 11T7 
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VOLUME RI- 


Both transformers on the chassis are audio output 
types. Note the power transformer on the left. 


SPEAKER 
TERMINALES 


Wiring under the chassis resembles that found under any 
standard three-tube phono amplifier. 


Astatic. Two supplementary diagrams 
illustrate the cartridge output for both 
lateral and vertical motion. Notice the 
output is push-pull to the grids for 
lateral movement and parallel (same 
instantaneous polarity) for vertical 
movement. 


Transformer modification 

The two output transformers, which 
are really the heart of the circuit, re- 
quire further discussion. Transformers 
specifically designed for this circuit 
were not available when this amplifier 
was built. Therefore, the most suitable 
commercial units, which happened to be 
universal-output types, were used. 

For example, output transformer T1 
should be center-tapped as accurately 
as possible. However, looking at the 
A-3823 specification sheet, we see the 
impedance from terminals 1 to 5 is 
slightly less than terminals 5 to 6. But 
the error is not at all unreasonable. 

Transformer T2 must carry the plate 
current of both output tubes through 
a single winding. Since we need only 
half the primary winding, we could 
simply connect to the blue and red 
terminals. However, there would be 


itage drop and heating of 
the single winding 


For this 


excessive v 
the two halves of 
the primary are reconnected in paral- 
lel. This the voltage drop and 
heating by a factor of two. 

Fig. 2 this modification 
is made. First, pull up the tape cover- 
ing on the of the transformer at 
the side where the primary leads enter. 
This exposes the connections between 
lead wires and the windings. 

Very carefully pull this tape away. 
Do not instruments; you 
may prick or cut of the wires to 
the windings 

Notice that two 
to the red center-tap 
2-a). Unsolder the 
to continue to the 
minates in the brown 
unsoldered, check it 
for continuity to the 
there is no continuity, 
wire and remove the other wire. 

Now, splice the free end to the blue- 
wire junction and connect a jumper 
from the brown wire to the red center 
tap. The two windings are now in 
parallel. Insulate any exposed connec- 
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Fig. 2—Transformer modification: a— 
original transformer has center-tapped 
winding; b—the modification breaks 
the center tap and connects the two 
halves in parallel. 


tions with bits of electrical tape and 
press the original tape covering into 
place. 

If you have room, use A-3823 Stan- 


cor transformers for both Tl and T2 
(a larger chassis would be needed). 
Connections and numbering are the 
same for the A-3823 and A-3856, but 
the A-3823 can handle more power. 

The two 50C5’s generate consider- 
able heat. Be sure to allow for adequate 
ventilation when mounting the chassis. 

If you wish to have a power switch 
ganged with the volume control, be sure 
to add this to your parts list. We used 
a separate toggle switch for power. 


Put it to work 

Connect a speaker to each pair 
of output terminals. Best impedance 
match occurs with speakers of approx- 
imately 4 ohms. Using 4-ohm speakers, 
about 3 watts of power is available. 
With 8-ohm speakers, 2 watts maximum 
may be obtained. 

It will be useful, initially, to place 
a reversing switch in series with one 
pair of speaker leads to select the 
proper phasing. Stand some distance 
from the speakers and quickly throw 
the switch from one position to the 
other, thus swapping the leads of one 
speaker. One position will obviously 
give a fuller-sounding bass and this is 
the correct position. You can make this 
test with either monaural or stereo 
records. When the correct position is 
found, connect the leads permanently. 

A good ground to the chassis will 
stabilize the amplifier and reduce any 
tendencies toward ringing or oscilla- 
tion. 

Whether a particular speaker is 
placed on the left or right nearly al- 


ways makes no difference. 

Most difficulties with any stereo sys- 
tem can be traced to the tone arm. 
Satisfactory tracking is very difficult 
to obtain. For playing either monaural 
or stereo records, the stylus must be 
absolutely perpendicular to the record 
surface. 

The pickup arm must be completely 
free and almost frictionless to all 
movement. Electrical leads to the car- 
tridge cause trouble in this respect. 
By all means, use the special very fine 
leads made for stereo cartridges and 
see that there is plenty of slack. 

We are almost tempted to label all 
record-changer arms unsuitable. Cer- 
tainly, the best of them will have to be 
checked and adjusted for best tracking. 

You have made progress when the 
stylus no longer tries to jump the 
groove. But it is not really tracking 
properly unless the highs are smooth, 
sweet and clean. This is not easy to 
accomplish. More than likely, the highs 
will sound harsh initially—typical of 
early LP pressings or a_ worn-out 
stylus. 

Nevertheless, if you spend the time 
and effort to make an inexpensive arm 
track properly, or buy an expensive 
stereo arm, a few hours of stereo lis- 
tening will create a new taste for the 
added presence of two-channel record- 
ing. 

Separate amplifiers for the right and 
left channels are, in a way, rathe 
primitive. Future stereo amplifiers will 
nearly all be the sum-and-difference 
type, we believe. END 


200-Kw High-Fidelity Amplifier 


HE world’s largest audio amplifier 

uses only 11 tubes, not counting the 
power supply, and has an _ output 
transformer of conventional design 
driving a transducer at frequencies 
from 30 to 6,000 cycles. 

In many ways, this monster power 
amplifier is just like any ordinary 
home amplifier for playing back mu- 
sic. It has a standard 6SN7 first ampli- 
fier (a 5692 is actually used, for reli- 
ability) resistance-coupled to two more 
of the same. These terminate with 
the final triode section an ordinary 
split-load phase inverter which puts 
signals on the grids of a pair of 450TH 
transmitting triodes. These big bottles, 
familiar to hams, are the driver stage 
of the 200,000-watt amplifier. 

The 450TH triodes are R-C-coupled 
to the grids of four big tubes hooked 
up in push-pull parallel to drive the 
output transformer. The output tubes 
are 6379’s carrying cathode current of 
about 5 amps each with 15,000 volts on 
their plates. The plate loads work 
out to about 6,000 ohms, well within 
the usual home amplifier range, and 
this is stepped down by the output 
transformer to about 1 ohm. The out- 
put tubes are water-cooled by a system 
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which moves 60 gallons of water a 
minute past their plates! 

Coupling capacitors between the 
plates of the 450TH’s and grids of the 
6379’s are 2-uf oil-filled units rated at 
10,000 volts. They are each 4x12x16 
inches. Plate load resistors for the last 
R-C-coupled stage are 200-watters! 

The output current goes from the 
transformer secondary to the trans- 
ducer through copper wires over 1 
inch in diameter. About 500 amperes 
flows in this cable. 

The transducer which this amplifier 
drives is a shaker table for testing 
missile and airplane parts. The table 
is a steel platform, spring-suspended, 
with a coil under it much like the 
voice coil of a conventional loudspeak- 
er. This coil is driven in and out of a 
magnetic field created by a strong field 
coil. Current for the field coil is 88 
amperes at 264 volts. 

One common use for the amplifier is 
to play back tape recordings of missile 
motions so that the shaker table re- 
produces the complex and often violent 
motions of the missile in flight. Thus 
components for incorporation into 
missiles can be shock- and vibration- 
tested without getting off the ground 


and perhaps ruining the flight of a 
missile. 

If a normal musical tape recording 
were played through the amplifier, it 
could be heard emanating from the 
steel shaker table, though it would 
not sound like high fidelity. Response 
of the table is from about 30 to 6,000 
cycles. But the amplifier goes down 
to 5 cycles flat. At 200,000 watts, it 
produces less than 5% distortion, and 
it can put out up to 600,000 watts on 
instantaneous peaks. 

A high-fidelity amplifier is used in 
this application because telemetered 
tape recordings of missile flights often 
contain very complex waveforms which 
represent complicated physical motions 
or vibrations. Failure to reproduce 
these complex movements accurately 
would nullify the usefulness of the 
shaker table. 

Two Westinghouse engineers, Thom- 
as Hayes and Ray Clifford, worked 
almost 2 years designing and building 
the amplifier, which is housed in four 
large closed racks 7 feet high and 3 
feet deep with a total length of 24 
feet. They’re at work now on a similar 
amplifier which will produce 
1,000,000 watts of audio power. 


over 
END 
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Part I1V—The effect of enclosure 
size on the upper and lower reso- 





nance peaks 


By P. G. A. H. VOIGT 


AST month we found that cabinet 
volume has an important effect. 
As it increases, coupling to the 
cone decreases. However, cou- 
pling to the room increases because of 
the large port that goes with a large 
cabinet. The increased coupling to the 
room lowers the cabinet Q and is highly 
desirable. But the reduced coupling to 
the cone, if the cabinet is large enough, 
may make the cabinet too big for effec- 
tive reflex action. Therefore, theoret- 
ically, reflex enclosures can be too large. 
Whatever the cabinet volume, the upper 
peak in the impedance curve always 
occurs above the box baffle peak fre- 
quency. Since small cabinets drive that 
peak up more than larger ones, the 
smaller the cabinet, the higher the 
upper impedance peak falls. 

So much for the upper impedance 
peak. But what about the lower one? At 
the frequency of the lower peak in the 
impedance curve, an altogether differ- 
ent state of affairs exists. Some of the 
details are shown in Figs. IV—l-a and 
-b. Now there is no sign of the imagi- 
nary boundary which corresponds to a 
region of little motion between two 
spheres of influence. Instead, all the 
air in the cabinet between cone and port 
is included in the oscillating motion. 

As the cone moves inward, the air 
cushion is compressed slightly. The 
cushion reacts by pushing back, but 
since pressure spreads in all directions 
it also acts on the air at the port and 
sets it in motion. So the cone, via the 
air in the cabinet, pushes the port air 
as though all three were in series. That 
is why this is called the series condi- 
tion. 

Not only is the cone’s inertia involved, 
but also that of air in the cabinet and 
at the port. The mechanical stiffness of 
the coil-cone support has not been 
changed but, under these series condi- 
tions, the stiffness is associated with 
far more inertia than originally. The 
result is a slowing down—lowering of 
the resonant frequency. 

As the cycle continues, it is not long 
before the cone starts moving outward. 
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Because of the low frequency involved, 
this happens when cabinet air and 
port air have both had plenty of time to 
get moving. The air at the port has 
been moving outward while that in the 
cabinet has been moving toward the 
port and away from the cone. Therefore, 
the pressure inside the cabinet has 
dropped and the air at the back of the 
cone is sucking instead of pushing as 
it did at first. The air, instead of be- 
having as a compressed cushion and 
adding to the cone-support stiffness, 
now does exactly the opposite and by 
sucking, counteracts the mechanical 
restoring force of the coil—cone sup- 
ports. 

At the port, the reduced pressure 
within the cabinet causes first a decel- 
eration of the port air flow and then 
an inward flow. When that has been 


going on long enough for pressure 
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age, 
ENCLOSURE 





within the enclosure 
the end of th 
comes along. S 


to go up again, 
itward cone movement 
when the cone should 
again at this lower 
frequency and the restoring action of 
the mechanical supports is helping, we 
have the buildup of internal air pres- 
opposing the efforts of the elastic 
support of the coil—cone system. 

The effect on the cone when it should 
be changing uutward or inward 
motion is an effective weakening of the 
overall elasti pports. So, whether 
we think of tl ne as associated with 
more inertia riginally or as act- 
ing with sup] hich are weaker, or 
as both in con ation, the end result 
fi equency. 


be moving inward 


sure 


is a lowered 


Take a closer look 
So far, tl the ordinary explana- 
tion of the series peak and it is obvious 


A RSS 





“Se Ream. 
b 


Fig. 1V—1—The series condition. a—At the port, air flow is a combination of flow 

caused by pressure changes in the cabinet and pressure changes caused by cone 

displacement. The arrows show the flow direction when port flow is outwards. 

b—For analysis, imagine the port flow as consisting of separate portions, repre- 

sented by separate sets of curves. The solid lines represent flow due to pressure 

changes in the cabinet. The dashed lines represent pressure changes due to cone 
displacement. 


55 





AUDIO—HIGH FIDELITY 


why the peak always comes below the 
free-air resonance of the cone. How- 
ever, there is another explanation which 
tells us a few things which are not 
always brought out. 

If we take another look at the arrows 
of Fig. IV—1-b, we will see that some 
(dashed lines) correspond to the air 
which goes in and out at the port and is 
due to the air displaced by the cone mo- 
tion. Other arrows (solid lines) repre- 
sent the flow necessary to compress and 
rarify the air inside the enclosure. 
(There must be a pressure change in- 
side the enclosure if air at the port is 
to be set in motion.) 

In the parallel case, it was the 
volume of the air cushion which divided 
itself between cone and port. This time, 
we have a division again, but it is 
air flow, especially at the port which 
now has the double function. Its two 
duties are to provide: 

1. Air requirements 

motion. 

2. Air necessary to produce the com- 


of the cone 


pression and rarefaction of the 
air cushion inside the cabinet. 

Port air at any one moment cannot 
be flowing one way to satisfy the cone 
motion and the opposite way because of 
the air volume. The two flows are in- 
extricably mixed and must have the 
same frequency and be in phase. The 
flow caused by the air-volume compress- 
ibilty can be regarded as a passenger 
riding on the flow caused by cone 
motion. Maximum effect is obtained 
when there are the most passengers, 
and that occurs when the passenger 
resonance frequency—caused by cabinet 
volume interacting with its part of the 
port flow—coincides with the series 
resonant frequency of the cone system. 
So once again we have maximum effect 
when two resonances coincide. 

At the series resonance, the part of 
the total flow which corresponds to the 
inward cone displacement flows outward 
at the port when the cone moves inward, 
and vice versa. For this reason, the 
audible output of that part of the flow 
is cancelled by the cone, except for the 
effect due to the difference in cone and 
port location as_ discussed before 
(April page 83). The fraction of the 
port flow which provides for the vol- 
ume compressibility within the cabinet 
—the passenger flow—is not cancelled. 
It is this flow which is responsible for 
most of the useful audio output at that 
lower peak frequency. And it is this 
supplementary flow at the port which 
makes it possible for the port to domi- 
nate at the series resonant frequency. 
Consequently, it is very important. 

The supplementary flow naturally de- 
pends upon the cabinet volume and 
diminishes if the volume is reduced. 
Cabinet volume also affects the fre- 
quency of the series resonance. To find 
that common frequency, matters can 
be considered either from the cone with 
its added inertia or weakened supports, 
or from the port with a fraction only 
of its flow concerned with the air 
cushion. 


The series resonant frequency 

The 
imagine a plain cabinet with no speaker 
opening used as a Helmholtz resonator. 
The port air flow is concerned solely 


simplest starting point is to 


with satisfying the air volume. Assume 
that this Helmholtz resonator has been 
excited in some way, so that air is flow- 
ing in and out at the port. At the 
resonance frequency of the Helmholtz 
resonator, the flow at the port during 
each half-cycle produces the internal 
cushion-pressure change which is re- 
quired at that frequency for accelera- 
tion and deceleration of port air. 

Now suppose a speaker opening is 
cut into the cabinet wall and a speaker 
fitted. What was once solid wall has 
just been replaced by a light cone, 
flexibly supported. If air flows in 
through the port now, any pressure pro- 
duced in the enclosure will act, not only 
on the air volume inside and on the 
cabinet walls as usual, but on the back 
of the cone as well. Therefore, the cone 
is driven outward till the displacement 
is counteracted by the elastic coil—cone 
supports. Because of this, pressure in- 
side the cabinet does not back up as 
quickly as it would have with a solid 
wall Helmholtz resonator of equal vol 
ume, and extra air has to flow in and 
out at the port to satisfy the cone com- 
pliance. To the port air, it seems almost 
as though the cabinet volume had been 
increased. If air-cushion compressibility 
and cone compliance are known, extra 
flow and proportion of one flow to the 
other can be calculated. 

Since the port area is no greater, we 
can imagine that area divided, the flow 
in one part being concerned with air 
flow corresponding to cone displacement, 
and the flow in the other with the ai) 
flow needed to satisfy volume com- 
pressibility. Although the port air flow 
is shared between the volume compress- 
ibility and the cone compliance, we must 
not make the mistake of regarding the 
port air inertia factor as divisible, for 
port area is like inductances in parallel. 
The flow concerned with the air volume 
is now sharing the total port area and 
is crowded into a smaller area, giving it 
a greater inertia factor. Therefore, the 
air resonance frequency drops below the 
initial Helmholtz resonance frequency. 

The port flow concerned with the 
cone is crowded too, so again there is 
an increased inertia factor. An increase 
in air inertia factor also exists inside 
the cabinet where the air flow velocity 


Fig. IV—2-a—With large-vol- 
ume Helmholtz resonator, flow 
through large port to provide 
for internal pressure change is 
considerable. b—With speaker 
in place, extra port flow neces- 
sary to satisfy cone displacement 
at lower peak frequency may be 
slight compared to flow needed 
to satisfy cabinet volume alone. 
ce—lIf we start with small Helm- 
holtz resonator, with correspond- 
ingly slight port flow and convert 
to reflex, extra flow (d) needed 
to satisfy cone motion tends to 
be large by comparison. 
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is now greater than in the correspond- 
ing Helmholtz resonator oscillating to 
the same internal pressure variations. 
Each of these increases contributes to 
a lowering of the cone’s resonance with 
its series air system. Thus the resonance 
frequency of the cone system as well 
as that of the cabinet—port air system 
is shifted downward. 

In both cases, the downward shift is 
greatly influenced by cabinet volume. 
We know that when cabinets of differ- 
ing volumes are matched to a certain 
speaker the air inertia factors of the 
ports have to be different, and large 
ports having low inertia factors go with 
large cabinets. Suppose we have a very 
large Helmholtz resonator. The air vol- 
ume, because of its size, has plenty of 
compressibility (see Fig. IV—2-a). So 
port flow for a given internal pressure 
will be considerable. If a speaker open- 
ing is now cut and a speaker fitted 
(Fig. IV—2-b), the extra flow due to the 
additional compliance makes only a 
slight difference, so to the port the 
change is not great and lowers the 
resonant frequency only slightly. 

The cone, under series conditions, 
with a large cabinet, is concerned with 
part of the flow which takes place in the 
large (low inertia factor) port. Al- 
though under working conditions the 
port area is effectively divided and the 
flow concerned with the cone is crowded 
into less than the full area, increasing 
the relevant air inertia factor, it is still 
low enough to insure that the cone 
series resonance frequency is not moved 
down the scale very much by the effect 
of that air inertia. 


Effect of a small cabinet 


With a small cabinet, the small port 
has a large inertia factor to start with 
and the division of the flow causes the 
inertia factor with which the cone is 
concerned to increase still further. The 
downward shift of the cone series reso- 
nance frequency is therefore much 
greater than with a large cabinet. 

To the port in a small cabinet, before 
the speaker opening is cut, the air 
eushion is fairly stiff (see Fig. IV- 
2-c). If speaker opening is cut and a 
speaker fitted, the added compliance 
due to the speaker may be great com- 
pared with that of the air cushion and 
often exceeds it. So air flow at the 
port goes up considerably (Fig. IV- 
2-d) and the change greatly increases 
the air-inertia factor involved there. 
The air resonance frequency in conse- 
quence drops considerably with a small 
cabinet. 

Whether we look at reflex series 
action from the cone or from the port, 
air flow within the cabinet as well as 
the flow at the port are involved, for 
air flow couples the two systems. It 
insures that, at the frequency of maxi- 
mum air motion at the port (the lower 
peak), both cone and port are affected 
to a maximum. 

In the parallel case, nature has her 
own way of determining the common 
frequency at which the upper peak 
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occurs. In the series case, it is de- 
termined by the way the flow at the 
port (and to a lesser extent inside the 
cabinet) is divided. With any one 
cabinet, the full effect will be obtained 
only at the frequency at which the 
resonance of the series air system 
matches the resonance of the series 
cone system. The common frequency 
shows up in the impedance curve as 
the lower resonance peak. Since with 
large cabinets the lowering of both cone 
and air resonances is slight, the com- 
mon frequency falls only a little below 
the natural resonant of either fre- 
quency. For small cabinets in which 
the resonant frequencies are depressed 
considerably, the common resonance 
frequency falls much lower down. 

The effect of cabinet volume on the 
air inside the cabinet is also interesting. 
With cabinets of similar shapes, those 
with larger volumes have larger in- 
ternal areas. The internal velocity, 
for a specific volume of air, is less in a 
larger cabinet. The kinetic energy con- 
tent, which determines the effective 
inertia factor, depends upon the square 
of the velocity as well as on the mass. 
The total mass within the larger cab- 
inet is greater but, when we are think- 
ing of cabinet air inertia in the series 
flow case—of the flow between the cone 
and the port—we are not concerned 
with the total volume at all. Usually 
when a larger cabinet is used, the ef- 
fective mass involved in the series flow 
has gone up by less than the square 
of the velocity has come down. So 
the natural assumption that with a 
larger cabinet the inertia factor will 
be greater is incorrect. 

The flow paths inside a cabinet are 
not easy to estimate accurately. Trying 
to calculate the cumulative effect of the 
several changes in the air inertia fac- 
tors exactly and from this the precise 
position of the lower peak in the im- 
pedance curve tends to be a waste of 
time. Such waste can be dodged by 
using the folowing very rough rule: 

When the Helmholtz resonance and 
the cone’s free air resonance agree, 
the lower peak is displaced downwards 
about as much as the upper peak is 
moved up. 

If this rough rule produces an an- 
swer considered satisfactory, a trial 
cabinet can be made up and tested to 
see just where the lower peak really 
does fall. 

Whether we use the rough rule or 
something much more accurate, the 
result when we consider both the peaks 
is that with a small cabinet which 
couples closely to its cone, the upper 
peak is pushed well up and the lower 
one well down, giving a wide spread. 

When a large cabinet which couples 
loosely to its cone is used, the peaks 
are not displaced as far in either direc- 
tion and are relatively close together. 

Thus, with reflex cabinets we are 
concerned not only with marrying a 
cabinet to a speaker of the same natural 
resonance, but also with choosing such 
a volume that the offspring of that 
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Fig. IV—3— When 
the air stream in an 
organ pipe impinges 
on the lip, slight 
lateral variations set 
up a stationary wave 
in the organ pipe. 
This increases the 
variations. So by a 
cumulative 
occupying several cy- 
cles, the tone builds 
up to full strength. 


process, 








i 


AIR STREAM 


and lower peaks— 
trained children 
than a nuisance. 


marriage 
behave IlKé 
and are usefu 


Peak spacing 
In electricz andpass 
very coupling, the 


circuits with 
tuning curve 
apart with a 
them. If the cou- 
distance be- 


close 
has two peaks spread 
wide trough betwee 
pling is made voser, the 
tween the educed. 
The result of coupling a speaker to 
a correctly tuned reflex cabinet is al- 
most the ame With large, 
coupled cabinets, the frequency spread 
is slight, but the smaller the cabinet 
the closer the coupling—the greater the 
spacing between the series and parallel 
peaks in the curve. Thus, 
with the clos« ipling of small reflex 
cabinets, just with overcoupled band- 
e have two widely spread 


peaks 1s 


loosely 


npedance 


pass circuits, W 
peaks. 

Tested with an organ record, the 
results of such a spread can be surpris- 
ing. The output at some point in the 
low bass is materially increased over 
what could be achieved with that speak- 
er either in ai back cabinet or 
with a box baffle of equivalent volume. 
Also the previous one-note-bass trouble 
may now be cleared up and the output 
range which is 
smoother. So why not 
of these small and 
with their very 
method of band 


open 


spread over a wide 
consequently 
encourage the use 
convenient 
coupling as a 
spreading? 

Well, all music with does not 
solely of organs. When an 
organ pipe speaks, the air volume is set 
in motion by the action of an air stream 
impinging on a lip (Fig. IV-3). The 
process is cumulative and it takes 
several cycles for the organ tone to 
build up fully. When the air supply 
is cut off, the tone dies gradually too. 
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Most organs are in large buildings 
where reverberation helps to prolong 
rise and decay periods. In those cir- 
cumstances, it matters little if the back 
wave from the speaker cone is delayed 
half a cycle to start with, and there is 
then a period of many more cycles, 
depending on the system, while port 
air inertia and cushion compressibility 
have a private game during which they 
build up enough swing to produce the 
maximum effects. The game continues 
after drive power to the speaker ceases 
and adds to the time required for the 
sound output to stop after the organ 
pipe has ceased to speak. 

With small cabinets which couple 
very closely to the speaker, coupling to 
the room is low. Therefore, they may 
have a high Q with a corresponding 
unwanted, long hangover, which how- 
ever is of little consequence with organ 
music. The single high peak in the 
speaker’s free-air or box-baffle im- 
pedance curve, where there is the 
greatest danger of overrun, is replaced 
by two lesser ones with correspondingly 
less danger of distortion and consequent 
ability to accept a signal which pre- 


EXT MONTH 


viously would have caused trouble. Also 
there is an important gain in the aver- 
age low-note efficiency. 

No wonder some people become so 
enthusiastic about the capabilities of 
small reflex cabinets, especially when 
these first disclose, on organ records, 
low tones which the owner did not even 
know were there. 

But what about other bass sounds? 
Drum, string or brass? Each of these 
has its characteristic modulation. 
Such modulations are low-frequency 
transients and are just as important 
as the high-frequency transients of the 
cymbal crash if lifelike sound is desired. 
The concertgoer can tell, with his eyes 
shut, what kind of instrument is pro- 
ducing the bass that reaches his ears, 
but if hangover irons out these transient 
modulations and makes the bass sound 
just like the indefinable woolly bass that 
one associates with loudspeakers—well, 
it just proves reflex cabinets can be too 
small! 

It is a fortunate thing that nature 
takes a hand and prevents small cab- 
inets from being quite as objectionable 
as I have suggested. Somehow, these 


Don’t Let Your Scope Mislead You! 


The information you get from your scope can be very helpful— 
but if you don’t read it right, it can send you a long way down 
the wrong trail. Some very common conditions can produce un- 
expected scope indications—Cyrus Glickstein tells when they can 
be expected and how to interpret them. 


Building the Harkness Folded Horn 


Complete details on constructing the JBL C40 enclosure, a 6-foot 
rear-loading exponential horn designed in lowboy style. 


Truths and Half-Truths about Transistors 


Will putting a transistor in the socket with reversed polarity destroy 
it immediately? Can transistors handle large amounts of power? 
Do you really think so? Then see “Orient Your Transistor Think- 
ing’ by Lou Garner in our next issue. 


small wood cabinets, with their close 
coupling to the speaker and their little 
ports, have proportionately greater 
frictional and other losses than their 
big brothers. The overall Q does not 
rise to quite such “church steeple” 
heights. However, unless something is 
done, it still remains at an undesirable 
level. Nor is there anything which 
prevents the tight coupling between 
speaker and air cushion from producing 
a very wide spread between the im- 
pedance curve peaks, which may push 
the upper peak well into the speech- 
boom region. 

Fortunately the impedance curve does 
not represent the audio output under 
normal conditions, but there is some 
relation between the two. The region 
of the upper peak in the impedance 
curve usually corresponds to a peak 
in the audio output, and such a peak 
in the speech-boom region is very un- 
desirable. If at all possible, it should 
be kept below 100 cycles. The lowe 
peak in the impedance curve corre- 
sponds to another, but weaker, audio 
peak. It becomes very weak if the 
spacing between the peaks is great. 

In the trough between the two peaks, 
there is an interesting region of maxi- 
mum voice-coil current. This corre 
sponds to maximum force on the coil. 
As this occurs around the frequency of 
the cone’s free-air resonance, that 
force is readily transmitted to the air 
in the cabinet. Internal pressure and 
air oscillation at the port then tend to 
peak. The audio output there relative 
to that at the upper peak depends on 
the magnet-—coil—cone system. 

With most speakers, the end result of 
all this is simply that, when the im- 
pedance peaks are spread too widely, 
speech is liable to become boomy and 
the audio response may be poor and 
irregular even to the extent of having 
holes in the lower part of the scale. 

Therefore, as far as size is concerned, 
are you an organ-music enthusiast con- 
demned to using a speaker with a small, 
stifly mounted cone, operating at low 
volume levels, and a simple cabinet 
occuping little space? Well, then the 
small reflex cabinet—in spite of hang 
over, boomy speech or even possible 
holes in the response—can give a quite 
astonishing account of itself, by pro- 
viding some output below the free-air 
resonance of your speaker. 

If, however, you are concerned with 
other sounds as well—especially male 
speech—a small cabinet with its irreg 
ular response and one peak pushed un 
duly up into the speech region will spoil 
the naturalness. A larger (lower Q) 
cabinet, preferably with a better (lowe 
Q) speaker and perhaps additional 
means of damping the various reso- 
nances, should be the target. Such a 
combination will produce an all-round 
improvement in naturalness—even on 
organs—and will handle a greater aver 
age sound output without distortion. 

Damping and matters affecting the Q 
of reflex cabinets will be discussed next 
month. TO BE CONTINUED 
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TEREOPHILES are by now well aware of 

the convenience of ganged volume controls. 
Some stereo discs, however, still require separate 
volume or balance control even in cases where 
the two playback channels have similar charac- 
teristics. Occasionally, one discovers specific 
problems in the original stereo recording that 
can be minimized through use of individual chan- 
nel controls. Several recent problems are dis- 
cussed in detail in the reviews of the following 
two records. 


MAHLER: Das Lied Von Der Erde 
Grace Hoffmann, contralto, and 
Helmut Melchert, tenor 
Hans Rosbaud conducting Symphony Orchestra 

of Southwest German Radio, Baden-Baden 
Stereovox (2) ST-PL 10.912 

Someone decided to try an unorthodox place- 
ment of the soloists in this latest recording of 
Mahler’s song-symphony based on the verses of 
a Chinese poet of the eighth century. A tenor 
and a contralto are heard alternately in these 
six songs of unusual tonal color. The singers are 
located at left of center with the predominant 
weight of orchestral sound in the right channel. 
Because the orchestra’s score exceeds mere 
accompaniment, overall balance is a challenge to 
conductor as well as recording engineer. In play- 
back, a single balance control or separate volume 
controls are very useful. The tenor sounds more 
comfortable when the right-hand channel is 
brought down a peg. The London and Epic 
mono versions are available on three record 
sizes. To attain the unfettered sound displayed 
here, Vox has extended the recording onto four 
record sides. That decision, coupled with use of 
the rapidly improving Fairchild stereo cutter, 
explains much of the success of this project. 
Stereo Concert 
Kingston Trio 

Capitol Stereo Record ST-1183 

This record provides another illustration of 
the advantage of a balance control. In their first 
stereo effort, the record-breaking Kingston Trio 
entertains an audience in El Paso, Tex. A 
bright, clean-sounding disc captures the spon- 
taneity of their performance. Balance and audio 


STEREO CONCERT 


quality are fine while three voices, two guitars 
and a banjo are hard at work. During the patter 
that precedes these distinctive arrangements of 
some of their most popular tunes (including 
Tom Dooley), the right channel reveals the 
presence of gremlins that seldom appear until a 
recording engineer is far from home. With no 
opportunity for retakes, a slight noise developed 
somewhere in the right channel and is audible 
on the finished record. In playback, judicious 
handling of a balance control or individual vol- 
ume controls can minimize this noise problem 
in one channel. 


Music for Trumpet and Orchestra 
Roger Voisin and Armando Ghitalla 
Harry Ellis Dickson conducting Unicorn 

Concert Orchestra 

Kapp Stereo Record KCL-9017 

Originally released on Unicorn disc 1054, this 
definitive performance by first-string trumpet 
players of the Boston Symphony is now available 
on a stunning stereo disc. I’ve heard these iden- 
tical spaciously recorded performances on 15-ips 
stereo tape. This disc almost matches the tape. 
It’s free, clear and easy all the way. The highs 
have a sweetness rarely found in recordings of 
brass instruments. Particularly effective are 
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wow DIY Tor 


STEREO and MONO 


Chester Santon 


Station WQXR 
New York City 


Vivaldi’s Concerto for Two Trumpets and the 
famous Trumpet Voluntary in D played here on 
the long straight English coronation or herald 
trumpet. 


Love Is a Gentle Thing 


Harry Belafonte 
RCA Victor Stereo Tape CPS-152 
(7-inch; playing time, 25 min. $8.95) 
The material offered here does not demand 
wide-range response in playback. This two-track 
7.5-ips reel conveys with warmth and subtlety 
the smooth Belafonte style in a 
soothing ballads and love songs. Great strides 
have been made by RCA during the past year 
in the reduction of distortion in their tapes. So 
realistic is the reproduction here that, at several 
points in this tape, a good playback system will 
reveal a switch in recording locale. Some of the 
tunes were taped in Hollywood, others in New 
York. Response is uniform; only the acoustics 

are different. 


collection of 


DEBUSSY: Images for Orchestra 
Charles Munch conducting Boston 

Symphony Orchestra 

RCA Victor Stereo Record LSC-2282 

The Bostonians offer an ingratiating treatment 
of music found on an earlier London-Ansermet 
stereo disc (CS-6013). Debussy’s gossamer scor- 
ing moves with greater ease under Munch's 
guidance, his key men are wizards executing 
orchestrations of this sort, and the concert hall 
perspective adds a finishing touch. Ansermet’s 
disc conveys superior presence and slightly 
greater frequency range, but this one has the 
magic. 


MENDELSSOHN: seen al Symphony 
HAYDN: London Symph _! 
Leonard Bernstein conducting New York 


Philharmonic 
Columbia Stereo Record MS-6050 
The Italy Mendelsschn described in his buoyant 
symphony was a happy place. Bernstein brings 
to his stereo depiction of the work the unforced 
optimism of a conductor schooled in the ways 
of Serge Koussevitsky, who used to play it with 
such zest. The new esprit de corps of the Phil- 
harmonic is doubly evident under stereo analysis. 


Sheer Flamenco 
Anita Sheer 
Riverside Stereo Record RLP-1116 
This one’s a scorcher. It should mark 1959 as 
the year flamenco music hit its stride on stereo 
discs. The placement of the troupe is straight- 
forward. Excellent stereo depth is assured 
through use of one of the larger Reeves sound 
studios in New York City. The voice and guitar 
of Anita Sheer, a pupil of the celebrated guitar- 
ist Carlos Montoya, originates on a plane with 
the two speakers. The mikes furnish maximum 
presence yet are high enough to avoid blasting 
on peaks. The truly exciting test of transient 
response comes in the sound of the two dancers 
in the background. This record surpasses flamenco 
tapes in my collection. According to Bill Grauer 
of Riverside Records, some of the credit for this 
exceptional disc goes to the West Coast outfit 
responsible for the pressings. At present, only a 
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handful of notice the difference in 
stereo pre : xhibit here but that’s what 
makes an early Don't miss 
this one 


< interesting. 


Flamenco Espaiia 
Bernabe de Moron, guitar, and Flamenco Troupe 
Hi Fi Stereo Record SR-811 
Flamer guita are heard in closeup here. 
The audio leve as in the Riverside disc above, 
recording as a whole 
misses the nar Artificial 
wholly out of | e hers 


is unusually high but the 
reverberation is 
Who wants to listen 
chamber? 


GRIEG: Peer Gynt Suites, Nos. 1 and 2 
Odd Griiner-Hegge conducting Oslo 

Philharmonic Orchestra 

RCA Camden Stereo Record CAS-480 

The ste Camdens may surprise you. Despite 
the $2.98 price tag, overall audio quality matches 
that of the ea RCA Victor stereo discs. Com- 
peaks modern facilities 
in Europe. The artists, I admit, are better known 
in the Scanc than they are 
here lis does 1 detract from their perform- 
Good value for the 


to castanets in an ech 


petent ster miking bes 
Peninsula 


ance of Norwée n music 
money 
Demonstration and Sound Effects Record 
Audio ) ey Stereodisc AFSD-5890 

A brief ex ion of stereo and samples of 
Audio Fidelt 
of this disc. Sid 
of more recent date of 


catalog occupy side one 
‘ffers stereo sound effects 
recording. Most of the 
eaten path. The 12 episodes 
include close ier drill, a 35-ton tank and firing 
of weapons Army's Aberdeen Proving 
Ground in aryland. The crash of a _ stunt 
driver's car lfight crowd and the felling of 
honors with the more 
onstration-record sounds of fire 
apparatus, sports cars and a subway train. 
Recording lev is on the cautious side. The 
matches the best obtainable 


material is « 


a Douglas fir tre hare 
conventional 


pressing alm 
today. 
(Continued on page 68) 
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easiest build ing 
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are yours with... 


HEATH KIT’ 





every kit maker claims to be 
better... here is why HEATHKIT’ 
continues to be the world’s BEST! 











BEST INSTRUCTIONS 

Recognized by leading consumer research organizations as the tops in 
the field of kit construction manuals, the Heathkit step at a time instructions 
leave absolutely nothing to question. Giant size pictorial diagrams and 
everyday, non-technical language make every Heathkit easy for anyone to 
build. No electronic or soldering experience is required; the Heathkit 
manuals teach you the right way to do a professional job the first time. 





BEST QUALITY 





Only top quality, name brand parts go into Heathkit equipment assuring 
you of a finished product unsurpassed in performance, dependability and 
endurance. Rigid quality control standards are maintained at the Heath 
factory; all Heathkits are conservatively rated; no Heathkit performance 
claims are made that are not thoroughly proven and tested under the most 
stringent laboratory conditions. You can see as well as hear the quality of 
Heathkit . . . the neat layout, the sturdy panels and cabinets, the rugged, 
accurate parts ... and when you're finished, the incomparable performance 
of your Heathkit . . . unmatched anywhere. : 











BEST ENGINEERING AND STYLING 

The latest developments in circuitry and components are combined into 
Heathkit equipment that is designed from the start to be beginner built 
The Heath engineers, first in the field of kit engineering, are constantly at 
work creating ever-easier paths to the best in kits for beginner building 
New kits from the Heath laboratories are proof-built by beginners to field 
test the clarity of instructions, ease of physical assembly, and the attain- 
ment of advertised specifications. The praise-winning styling of all Heathkit 
equipment is universal in appeal, function, beauty. 








HEATH COMPANY 


Benton Harbor, Michigan 
it )) a subsidiary of Daystrom, Inc. 
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BRAND NEW! 
@ complete Heathkit Stereo “Package” 


THRILL TO A NEW DIMENSION 
IN STEREO SOUND 


HI-Fl STEREO SYSTEM KIT 


For the first time anywhere . . . a stereo-kit package, ready-to-play 
after only a few hours assembly time and complete with cabinet, stereo 
amplifier, stereo record changer, bass woofer and stereo speaker wings. 
And the unbelievably low price sets an unprecedented record for 
stereophonic systems of this quality anywhere on the market. One of 
the factors behind this phenomenal achievement is the introduction 
of the revolutionary stereophonic “‘sum and difference’’ amplifier used 
in this kit—licensed in kit form exclusively by Heath Company from 
CBS Laboratories. This unique development in audio science employs 
a new principle of stereophonic reproduction. The single chassis am- 
plifier separates the individual stereo channels by utilizing the sum 
and difference of the total signal and directing the sound to the appro- 
priate right and Jeft channels, reproduced by the stereo wing speakers. 
The centtally located woofer reproduces the non-directional bass fre- 
quencies. The result of this modern stereo reproduction is a breath- 
taking experience of sound coming to you with depth and direction 
seldom achieved by conventional stereophonic methods. The beauti- 
fully styled console cabinet houses the stereo amplifier, stereo record 
changer and low-frequency woofer. Controls on the handsome black 
and gold amplifier panel consist of: on-off switch, bass and treble tone 
controls, input selector switch and level balancing control. The new 
CBS sum-and-difference or matrix-type circuit employs only four tubes 
and is extremely easy to assemble. The woofer, mounted behind the 
attractive grille cloth, is a high compliance 8” speaker capable of 30 
cycle response when housed in the acoustically designed ducted-port 
enclosure. The specially designed crossover employs a dual bass-mixing 
250 cycle network. The twin stereo speakers are 6” x 9” extended range 
dual cone oval speakers. The completely automatic, four speed record 
changer employs a ceramic stereo cartridge with micro-groove dia- 
mond stylus capable of obtaining the best from the latest stereo or LP 
monophonic recordings. A 45 RPM spindle is also included for 45 
RPM monophonic or stereo records. Separate inputs are provided 
for AM/FM tuners or multiplex. Both in styling and performance, 
the all-new SD-1 Stereo offers you the greatest Heathkit value in 
years. Shpg. Wt. 88 lbs. 

JUNE, 1959 


HEATHKIT SD-1 B (birch 
or SD-1 M (mahogany) 


+179°° 
(cabinet legs included; 
end tables not included) 


Complete—No “Extras” to Buy 
Revolutionary Stereo Amplifier 


Assemble in Just a Few Hours From Easy Step- 
By-Step Instructions 


Beautifully Styled Cabinetry 


Stereo Sound With Such Impact You'll Find It Hard 
to Believe! 


SPECIFICATIONS 
Amplifier: (push-¢ 
watts, le tha 

cps. 1 watt 

vidual chanr Mv 
position, 1 watt lev 
RIAA charact 

watt output. Hun 
Separation at 

1 kc—34.0 db 

16 kc—29.0 dt 
supplied, 1000 
9 db. Treble T 

ments: 117 v 
Attenuation 

—16, 33% 

mond stylus). Cat 
Satellite speaker, 14)" 


EASY TIME PAYMENTS 


The thrills of stereo sound from this New Heathkit Stereo System 
can be yours NOW ... while you.pay in easy installments. 
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a complete Line of stereophonic and monophonic 


Field Tested for One Year 


NEW PROFESSIONAL-TYPE TAPE RECORDER KITS 

Designed to take their place in the finest of hi-fi systems, the new models TR-1C and 
TR-1D Tape Recorders will provide superb performance for years to come. These com- 
pletely field tested, precision engineered instruments provide monophonic record and 
playback in the TR-1C or monophonic record and playback plus stereo playback in 
the TR-1D. 

The mechanical assembly, with fast forward and rewind, is completely finished and 
adjusted—you build only the tape amplifier. Easy to assemble, the amplifier features 
two circuit boards which virtually eliminate wiring errors and assure the high stability 
necessary for consistently good results. 

Low noise EF-86 tubes in input stage and push-pull bias erase @etiflator assure maxi- 
mum freedom from hum and noise in recording and playback. 

Two inputs are provided (mike and high level line) for recording from microphone, 

» tuner, phono, or TV. In the TR-1D, a separate playback channel! with 
cathode follower output is provided for each stereo track—one oe Stereo channels is 
used for monophonic playback. 

Separate récord and playback heads and amplifiers allow ‘aticinaring from tape while 
recording. Built-in sound level meter indicates proper recording level and bias for top 
quality recordings. A pause control allows instant starting and stopping of tape for 
gem cueing and tape editing. Kit includes counter for cueing and editing ease. 

SPECIFICATIONS—Tape Speed: 7.5 and 3.75" per se i- The precision tape mechanism features heavy duty fan cooled motor, balanced fly- 
mum reel size: 7”. Frequency resp ecord-playback): +2.5 db, wheel, long-life bearings, and positive acting braking 1. Push button provides instant 
ieomaeiah anaantats Mtoe eco ab eeteedr Mdeioaion taste Wie or selection of 3% or 7/4 IPS tape speed. Safety interlock on record switch minimizes the 
less at peak recording level. Signal-to-noise ratio: 50 db or better, possibility of accidental erasing. The handsome styling includes plastic escutcheon in 
referred to normal recording level. Flutter and wow: 0.3% RMS at soft gold mounted on semi-gloss black panel with black knobs with gold inserts. Complete 
cp gen pthc eae — Reem al instructions provided for assembly and operation. This outstanding kit offers a combina- 

nd line. Input impedance hm. tion of features found only in higher priced professional tape decks selling for $350 to $400. 

os s MODEL TR-1C Monaural Tape Deck: Has all features of model TR-1D with the exception of | BOs 

ig decay ae Pn stereo playback. 
pony Nig: eye gy er ag = tage ast preening MODEL TR-1D Stereo Tave Dock: Provides monaural record and playback and stereophonic $q 3 QOS 
; nt 5 volts AC. | ; ee = playback of the pre-recorded tapgs (stacked). 


ng: requires MODEL C-TR-1C Conversion Kit: Converts model TR-1C to include stereo function of mode! TR-1D. 
urface, May be Price to be announced. 


operated in eithe 


NOW! TWO NEW STEREO-MONO TAPE 
RECORDERS IN THE TR-1A SERIES 


Our most versatile tape recorder kit, the model TR-1A now can be pur- 
chased in any one of three versions. You can buy the new half-track (TR- 
1AH) or quarter-track (TR-1AQ) versions which record and _ I 
stereo and monophonic programming, or you can buy the original n 
version (TR-1A) and add either half-track or quarter-track stereo pr 
later using the MK-4 or MK-5 Conversion kits. The tape deck is ex 
simple to assemble and uses precision bearings throughout the 1 
mechanism assuring long and faithful service. One control lever selects 
tape handling functions on the deck, greatly simplifying operation. Speeds 
of 7.5 or 3.75 IPS are available. Flutter and wow are held to less than 0 
Each tape preamplifier features NARTB playback equalization, se; 
record and playback gain control, cathode follower output and pr 
for mike or line input. Record level is indicated on ‘“‘magic eye’’ tu 
safety interlock is provided to minimize accidental erasure of tape. Filan 
balance control allows adjustment for minimum hum level. Cat! 
lower output from playback channel is approximately 600 ohms im; 

NOW! FULL srenso CONVERSION Two circuit boards are used for easy assembly. Supplied with 

FOR TR-1A OWNER vinyl-clad steel cover in black leather texture, with inlaid gold de 

MK-4 Half-Track Stereo Saowenion Kit: Modifies TR-1A plates and instructions provided for panel mounting or equipme: 

monaural tape re n of record and play- closure installation. 

back of half-track ster program material. Consists of a TE-1 

tape preamplifier, a stereo head array plus components anc NOW AVAILABLE IN THREE MODELS! 


structions to f 1 T M 7 nacl +h ¢ ‘ 
7 s onauré ecor é with st 
max. 5 Quarter- Track Stereo Conversion wit: Modifies MODEL R-1A aural record/play yback , $9995 
monaural tape recorde rd and — forward and rewind fur ACwONs. Shpo. Wt. 24 Ibs 
back of quarter-track stereo. Allows playing stereo both ways ¢ TRAA SPECIFICATIONS Frequency Response: 7.5 IPS +3 db 50-12,0 
standard tape for twice the playing time ur times nacho IPS £3 at Signal to Ne e Ratio: Better than 45 db below f 
time with monophonic record ts of a TE-1 tape pre- of 1.25 volts /cha Harmonic Distortion: Less than 2% at full output 
amplifier, a stereo head array plu nponents and instructions Frequency: 60 kc h- pull oscillator) 
te wu 
to convert TR-1A to TR-1AQ me MODEL TR-1AH: Monaural and half-track stereo record /; 
with fast forward and rewind functions. Price ra be. announced 
TR-1AH SPECIFICATIONS—Fri ae Reeper e: 7 PS +3 db4 
3.75 IPS +3 db 40—10,000 cps. Signal to e Ratio ib bel 
channel. Harmonic Distort L ho 2 at full 
55 kc (push-pull 


2® i 
H EATHKIT MODEL TR-1AQ: Monaural and quarter track stereo with recor 
ee playback fast forward and rewind functions. Pricete be announced 
TR-1AQ SPECIFICATIONS—Frequency Response: 7.5 IPS +3 db 40-15,00 
3.75 IPS +3 db 40-10,000 cps. Signal to Noise Ratio: 40 db below ful t 
channel. Harmonic Distortion: Less than 2% at full output. Bias Era € 
pull oscillator), 
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monophonic or stereo Hi-Fi 


s> Program Sources 


NEW HIGH FIDELITY FM TUNER KIT (FM-4) 


This superbly designed unit incorporates advancements in circuit design with 
features asked for by hi-fi fans everywhere. Better than 2.5 microvolt sensi- 
tivity, automatic frequency control (AFC) with defeat switch, flywheel tuning 
and prewired, pre-aligned and pretested tuning unit... bring you the finest 
= in FM listening entertainment. The exceptionally clean chassis layout, pre- 
MODEL FM-4 aligned IF transformers and the prewired, pre-aligned tuning unit insure 
: $ 95 ease of construction with no further need of alignment after the unit is com- 
vo 34 pleted. The five tube circuit features a generous power supply utilizing a 
silicon diode rectifier for cool running operation and low power consumption. 
Sonalbclapdburteraads oleae s Suctersocbet Seen The attractive styling of the FM-4 features a vinyl-clad steel cover with 
25 uv for maximum quieting (45 db). IF Frequency: 10.7 mc. image leather-like texture, soft black front panel, set off with brushed-gold trim 
pes hereon ws pn mat ct and new soft evenly-lit dial scale. A multiplex adapter output is provided. 
Distortion: Less than 1.5%, 1100 uv, 400 cycles 100% modulation. Feature for feature the FM-4 offers the most outstanding dollar value in FM 
yn pgp penn entertainment available today. Shpg. Wt. 8 lbs. 
Output Impedance: 600 ohms (cathode follower). Output Voltage: 
nominal .5 volt (with 30% modulation, 20 uv signal). Power 
Dimensions: 4° Hx 1° W. x50. ~~  MONOPHONIC-STEREO AM-FM TUNER KIT (PT-1) 
Outstanding features in both styling and circuitry are combined in this 16- 
tube deluxe stereo AM-FM combination tuner to bring you the very finest 
of program sources for your listening enjoyment. Features include three 
printed circuit boards for easy construction and high stability—wired, pre- 
aligned 3-tube FM tuning unit—built-in AM rod antenna—tuning meter— 
automatic frequency control (AFC) with on-off switch—and flywheel tuning. 
Other features include variable AM bandwidth, 10 kc whistle filter, tuned- 
cascode FM front end, FM AGC and amplified AVC for AM. AM and FM 
circuits are separate and individually tuned so they can be used simultane- 
ously for stereo applications. Cathode follower outputs with individual level 
MODEL PT-1 controls are provided for both AM and FM, with a multiplex adapter output 
SR O25 provided. A tuning meter and flywheel tuning combined with two edge-lit 
slide rule scales provide effortless tuning. Styling features vinyl-clad steel 
.cover in black with inlaid gold design and soft black, rigid die-cast panel set 
off by brushed gold trim, black knobs with gold inserts. Shpg. Wt. 24 Ibs. 


AUTOMATIC HI-FI RECORD 
KIT (RP-3 
MODEL BC-1A ee ee 


$26° Combining automatic convenience 


with turntable quality through 
unique and simple design the 
HIGH FIDELITY AM TUNER KIT (BC-1A) Heathkit RP-3 handles your rec- 


rds with the finest of care for full 
Delivers AM broadcast reception comparable to ords wit : be 
FM quality. Features a special detector using fidelity reproduction. The unique 
crystal diodes and broad-band IF circuits for low “turntable pause’? feature during 
signal distortion. Prealigned RF and IF coils elimi- 
sen Et ee clutch start prevents record damage. Proper we tribution and low 
put. Two output levels provided. Built-in power pivot point friction of the tone arm minimize at racking error, 
supply. Special "tere, Wea also provision for and record wear. All record changer kits come eq th changer base. 
outside antenna. . We 


change cycle and smooth friction 


stylus pressure gauge, 45 RPM spindle, and nec« 


STEREO MODEL RP-3S: Equipped with Shure dia tylus magnetic 
MODEL FM-3A cartridge providing frequency response of +4 dl to 14,000 CPS 
Shpg. Wt. 19 Ibs. $74.95 
MONAURAL MODEL RP-3-LP: (monaural n rdings only 
Equipped with Fairchild Magnetic diamond sty 
HIGH FIDELITY FM TUNER KIT (FM-3A) Shpg. Wt. 19 Ibs. $74.95 


Featuring broad-banded circuits for full fidelity and MONAURAL MODEL RP-3: Features a GE VRII Cartridge wan 
better than 10 microvolt sensitivity for 20 db of diamond LP and sapphire 78 stylus. Shpg. Wt $64.95 
quieting, the FM-3A pulls in stations with clarity —~ 
ms SPECIFICATIONS—Operates from: 105-130 v 
and full volume. ener Sona air cae ee a Reid. Tiida Reend: Ancoreae within TA 
F ed oscill 3 P PPly x 12” deep. 5” ve and below m inting boa 
aligned IF transformers and ratio detector. The eB te ny ene mraalar oper yc 
pre-assembled tuning unit is pre-aligned. Tecan Tracking Force: Less than 0 9; yram from first re 
gee Shpg. tisha ee Reject. ““Speedminder" (automatic speed selection a 
= Midnight Gray. Base: Maple (unfinished). Mountir 


sy : i Ge, 
ate ‘ ° . 


JUNE, 1959 





a complete Qine of monophonic and stereo 


Hi-Fi Amplifiers 


MODEL EA-2 


"$3885 


SSSHHSHHHESHHEEHEHTEHHEHOREH OBES ESESEEBESESES 


PREAMPLIFIERS 


— 
© 


Model WA-P2 ‘Master Control’’ hi-fi pre- 
amplifier kit, 7 Ibs 
Model SP-2 Mono-Stereo (2 channel mixer) 
Preamplifier kit. 15 lbs. .............. $56.95 
Model ro 1 we Channel version of SP-2. 


eeeeeeeeoseeeeeseeseaeeereee 


NEW LOW COST STEREO AMPLIFIER KIT (SA-3) 

The answer to budget cost stereo is now found in the all-new Heathkit SA-3 S 
Amplifier. All the convenience of complete dual channel control can now |! 
at a fraction of the cost of comparable equipment. The high level prean 
section of the SA-3 provides complete control for both channels. Ganged t 
trols provide convenient “boost” and “‘cut”’ action for base and treble \ 
concentric volume controls make possible precise channel balancing 
reversing switch and a speaker phasing switch allows optimum performan 
separate inputs are provide 1 for each channel to accommodate ceramic 
phonographs, AM-FM tuners, or tape recorder. Program source may be repr 
in either monophonic or stereo form. A really big package of stereo per! 
for the small investment! 

SPECIFICATIONS 


put 


NEW “ECONOMY'' 3 WATT AMPLIFIER KIT (EA-1) 


More than enough for room filling volume . . . ideal for getting start 
cost individual component system. Designed for use with ceramic cart 
players, tuners, tape recorders, etc. Built-in preamplifier provides you 
necessary tone and volume controls for adjusting the sound reproduc 
personal taste. Smart appearance, quality components, assemble it in a f 
for years of trouble-free enjoyment. Shpg. Wt. 7 Ibs 

SPSCINCATIONS F t f tivity: 1 


€ 60-2 Ox 


‘“‘BOOKSHELF"’ HI-Fl 12 WATT AMPLIFIER KIT (EA-2) 


Enjoy superior quality and performance at modest cost. Used with a H 
tuner, record player, or tape deck in conjunction with the SS-2 Ba S 
System, the EA-2 rounds out a splendid, budget, high fidelity system. RIAA 
equalization is featured on the mag phono input and neon pilot lamp 
when amplifier is on. Attractively styled for installation anywhere in the 
Shpg. Wt. 15 Ibs. 
oan Pov tput: 12 watt Overa it Fre quency Response at 12 watt +1 
darmonic Dist t1 f 000 cps. IM Distortion at 12 watt 
s). Hur N 4 t wl watt “mag phono, 63 db bs low 12 w AUX 
ments: 117 V, 60 cycle AC, 100 w att 


POWER AMPLIFIERS 


Model UA-1 “Universal'’ hi-fi 12-watt amplifier kit. 13 Ibs... . Cy aa 

Model W-4AM Single Chassis 20-watt hi-fi amplifier kit. 28 Ibs. 

Model W-3AM Dual Chassis hi-fi 20-watt amplifier kit. 29 Ibs... 

Model W-7M "Extra Performance" hi-fi 55-watt amplifier kit. 28 ibs. 

Model W-5M high fidelity 25-watt amplifier kit. 31 IbS.. 0.5.2... 000.0600... 88. 75 
Model W-6M high fidelity 70-watt amplifier kit, 52 Ibs... 2.2... 


SPEAKER SYSTEMS 
Model eo. “Basic” fir hi-fi speaker system kit. 


Model §S-18 Rane peendien a hi-fi i speaker : 
system kit. 80 Ibs. .... j e? 


[pe subsidiary of Daystrom, ‘ge 
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NEW: Heath Now Puts 2-Way Radiotelephone Communications in Reach of Everyone 


Citizen's Band Transceiver Kit 


NEW: No Radio Operators License Necessary! 


ay 


® Designed to meet all FCC requirements for 
new 11-meter “Citizens Band" class D 
operation. 


@ Any U.S. citizen 18 or older eligible for 
license. 

®@ No theory to study—no tests to take. 

@ Hundreds of uses in business or pleasure. 


®@ Top quality components—proven perform- 
ance—easy to build. 





MODEL CB-1 


includes transceiver, 
microphone, and 
special power cords. 


First and only kit of its kind . . . designed to meet all FCC requirements for two-way radio tele- 
phone communication on new class D 11-meter “citizens band” . . . any U.S. citizen eighteen or 
older eligible for license . . . no code test, no radio theory exams, no knowledge of specialized 
operating procedures required . . . just fill out simple form included with kit and mail to FCC 
for registration. The Heathkit CB-1 Transceiver is light, compact, simple to assemble, easy to 
use. Buy two or more units, have your own communications system . . . talk with family, friends, 
associates from your car, home, boat or office . . . cover distances from one to ten miles depending 
on location and type of installation (extensively field tested). A flick of a switch selects “transmit” 
or “receive” while single receiver tuning control selects any of 23 assigned channels . . . third 
knob controls volume and turns set on and off. With separate vibrator power supply available 
from Heath, along with two special power cords included with kit, you can convert transceiver 
from fixed location at home or office to mobile operation in cars, boats, etc., in minutes, after 
initial installation, with no tools or adjustments. There’s a Heathkit accessory antenna for any 
application, mobile or fixed. Kit comes complete with microphone, station identification card 
which fits in plastic window at end of cabinet, all pertinent FCC regulations and application 
forms, a sheet of adhesive-back letters and numbers to affix call letters in space provided on front 
panel, and crystal for one channel. Specify your frequency choice or we will supply crystal of 
appropriate frequency. The famous Heathkit quality coupled with the market-shattering low 
price of this kit make it truly a value of a lifetime. 


SPECIFICATIONS—Receiver Type: Superregenerative detector w/rf stage. Power Input: 5 watts to plate of final RF 
amplifier (FCC maximum). Transmitter Frequency Control: Third overtone type quartz crystal operating within 0.005% of 
marked channel frequency between 32 F and 140 F. Modulation: AM plate modulation automatically limited to less than 
100% (FCC requirements). Power Supply: 117 V 50/60 cycle, AC. 6 V battery using Model VP-1-6 Vibrator Power Supply or 
12 V battery using Heathkit VP-1-12. Power Requirements: 117 volts 50 /60 cycle AC 35 watts; 6 V battery w /VP-1-6, 6.5 amps., 
12 V battery w/VP-1-12, 4.0 amps. Total B + requirements, 260 volts at 60 ma; total heater requirements, 6.3 volts at 1.8 
amps. or 12.6 volts at 0.9 amps. Power Rectifier: 2 silicon diodes in full wave voltage doubler circuit. Microphone: Combi 
nation hand-held and desk type, ceramic element, plastic case, with cord and connector. RF Output Impedance: 50 ohms 
Speaker Size: 4 inch (round). Undistorted Audio Power Output: Approximately 1 watt. Line Cords: Two supplied, one for 
AC operation, one for battery operation. Power circuits automatically switched when appropriate line cord is plugged in 
Cabinet Dimensions: 8” H. x 6” D. x 9%" W. 


TRANSISTOR PORTABLES 
...and other Do-it-Yourself Hobby Kits 


Model XR-1? Transistor Portable Radio kit...6 Ibs. .. 


Model CR-1 Crystal Radio kit. ..3 Ibs. 
Model BT-1 Battery Tester kit. . .2 Ibs. 
Model ET-1 Eniarger Timer kit. ..3 Ibs... 


$4295 


ANTENNAS 
MODEL CBU-1 “UTILITY ANTENNA 


Low cos ntenna for CB-1 Transceiver 
for tem, ns, mobile or fixed, where 
maximur not required. Rugged clip 
for mour s-trough of house or rain gut- 
ters of : et Bracket supplied for 
mountin er or any flat surface. 4514” 
base-load : 1 with 12’ connecting cable 


come to use 


$9.95 
MODEL CBM-1 "‘MOBILE"’ ANTENNA 


For CB I permanent mobile installa- 
tions w erage is desired. Easy to 
insta pe bumper mount spring 
Easily adapted to 

antenna approximately 

tip—supplied with 

zontal position to clear 

ete with 102” whip in 2 

able and all necessary 


$19.95 


MODEL CBF-i ‘FIXED LOCATION" 
ANTENNA 


Aww type antenna for CB-1! 
Tran + elements as the “ground 
plan 4 nent as the radiator. Ex- 
non-directional, mak- 

ons between fixed and 

sures 9’ 4” from bottom 

top of vertical radiator. 

complete with 50’ con- 

install mounting clamp. 


POWER SUPPLIES FOR 
MOBILE USE OF CB-1: 
MODEL VI rator Power Supply kit for 
Wt. 4 Ibs. 
$7.95 
Power Supply kit for 
Wt. 4 Ibs 
$7.95 


Model BR-2 Broadcast-Band Receiver kit. .10 Ibs.. (less cab.). .$18.95 
Model RC-1 Professional Radiation Counter kit...8 ibs.......... $79.95 MODEL XR-1P 


MARINE KITS... 
For Fun and Safety Afloat 


Model DF-2 Two Band Transistor Radio Direction Finder kit 
91 


ee ees 


Model FD-1-6 Fue! Vapor 


Model FD-1-12 Fue! Vapor Detector kit (12 v.)... 
Model MC-1 Marine Battery Charge kit... 16 Ibs. 
- Medel PC-1 Power Converter kit...8ibs............ 


MODEL DF-2 


4 aise 





New-— Electronic Ignition Analyzer 


MODEL IA-1A 
$5995 


@ A Fraction of the Cost of Comparable Instruments 


@ Shows “Picture” of Entire Ignition System Performance 


on Cathode Ray Screen 


@ Shows Primary or Secondary Circuit Patterns 


@ ‘Trouble-Shoot"’ Complicated Ignition Faults in Minutes 


A revolutionary development in the automotive tune-up field. Heathkit 
offers the small garage owner, service station operator or hobbyist an 
ignition analyzer with qualities and features of scopes costing several 
times as much (comparable to instruments costing as much as$750.00). 
Ihe savings you realize through do-it-yourself kit assembly are only 
part of the story. Heath engineering know-how and tremendous 
buying power play an important role in keeping prices at rock bottom. 
Yet, this scope, as with all Heathkits, is designed to be “‘beginner 
built” . and you’re in business. 
Ihe IA-1A lets you check the complete ignition system of an auto- 


A few hours of your spare time . . 


mobile in operation by merely connecting two leads to observe the 
tell-tale spark pattern of the cylinders. Can be used with the car under 
load and in motion by adding a vibrator power supply. Shows condi- 
tion of coil, condenser, points, plugs and ignition wiring. A switch 
selects either primary or secondary circuit patterns; or alternately 


A COMPLETE LINE OF INSTRUMENT KITS 


OSCILLOSCOPES 

Model OM-3 “General Purpose" 5” oscilloscope kit. .22 Ibs........$39.95 
Model 0-12 “Extra Duty" 5” oscilloscope kit. ..22 Ibs............. $65.95 
Model OP-1 “Protessional’’ 5° DC oscilloscope kit. . .34 Ibs $179.95 


METERS 


Model V-7A Etched Circuit VTVM kit. . .7 Ibs 
Model AV-3 Audio VTVM kit. . .6 ibs 

Model MM.-1 20,000 ohms /volt VOM kit. . .6 Ibs. 
Model AW-1 Audio Wattmeter kit. ..7 Ibs. 
Model M-1 Handitester kit.. .3ibs....... 


GENERATORS 

Model TS-4A TV Alignment Generator kit...16 Ibs.............. . $49.50 
Model CD-1 Color Bar and Dot Generator kit...13 Ibs............ $59.95 
Model SG-8 RF Signal Generator kit... 

Model TO-1 RF Test Oscillator kit. . .4 Ibs 

Model LG-1 Laboratory RF Generator kit.. 16 Ibs................. $48.95 
Model AG-9A Audio Generator kit...10 Ibs........ 

Model AG-10 Sine-Square Generator kit. ..12 Ibs 

Model AA-1 Audio Analyzer kit... 13 Ibs 


TEST INSTRUMENTS 

Model TC-3 Tube Checker kit... .12 Ibs... eee eee eee 
Model CC-1 Cathode Ray Tube Checker kit.. .10 Ibs. 

Model T-4 Visual-Aural Signal Tracer kit. . .5 Ibs 

Model C-3 Condenser Checker kit. .. 

Model CM-1 Direct Reading Capacity Meter kit. ..7 Ibs, 

Model CT-1 in-Circuit Capaci-Tester kit. ..5 Ibs. 


Plus many more quality instruments for every need! 


Kit—!IA-1A 


provides choice of parade or superimposed secondary patterns. It 
also indicate coil reserve, a poor spark plug, defective wiring a 
even identify the offending plug or wire. Also detects breaker 
bounce, a defective condenser, or will allow setting of the dw: 
of the points. The [A-1A is simple to use, with a minimum of controls 
yet is completely flexible for all types of int@rnal combustion er 
Shows co 


engine cycle or just one cylinder at a time. Test leads and « 


with coil ignition and accessible breaker points 


hensive instruction manuals are supplied with kit. Shpg. Wt 

NEW MODIFICATION KIT FOR OWNERS OF 

MODEL IA-1 IGNITION ANALYZERS: 

Gives you switch selection of either primary or secondatr 
patterns; or alternately provides choice of parade or superimpose 
Kit includes test lead modification parts 
comprehensive instructions for modification and use. Shpg. Wt 


Heathkit MK-6. $4.95. 


secondary patterns 





A COMPLETE LINE OF 
HAM GEAR 


FIXED STATION 


Model DX-20 CW Transmitter kit. .19 Ibs. . $35.95 


Model DX-40 Phone and CW Transmitter 
kit : 
Model DX-100-B Phone and CW 


107 Ibs 


$64.95 


25 Ibs 

Transmitter kit $189.50 

Model VHF-1 “Seneca” VHF Ham 
Transmitter kit. . .56 Ibs 


Ham 
110 Ibs 


$159.95 


Model TX-1 “Apache” 
Transmitter kit 


Model RX-1 “Mohawk 


$234.95 


+ 


*Ham Receiver kit 
$274.95 


MOBILE 
Model MT-1 ‘Cheyenne’ 


Transmitter kit 


Mobile Ham 
19 Ibs $99.95 


Model MR-1 “Comanche"’ Mobile Ham 


* 19 1bs $119.95 


Receiver k 
Model MP-1 Mobile Power Supply kit 
8 Ibs. 
Model PM-2 Power Meter kit 
Model AK-7 Mobile Speaker kit 


$44.95 
$12.95 
$5.95 


2 Ibs. 


4 \bs 





See se . bei 
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NEW EDUCATIONAL ELECTRONIC ANALOG 
COMPUTER KIT (EC-1) 


« 9 DC operational amplifiers—3 initial condi- 
tion power supplies 


e 5 coefficient potentiometers—repetitive solu- 
tion oscillator 


e Electronically regulated power supply 


Filling a multitude of needs in the fields of education HEATHK' % 
and electronics, the model EC-1 puts advanced engi- brut 


within easy reaeh of the average $19995 


neering techniques 
individual or institution. An assortment of precision 


setting 
up many complex problems. Solutions are read directly on the panel mounted 
meter or on an’external read-out device such as the Heathkit OR-1 DC Oscillo- 
scope. An informative manual is provided, illustrating operating procedures 
and basic computer information as well as showing how to set up and solve 
typigal problems. Shpg. Wt. 43 Ibs. 


NEW 5” DC OSCILLOSCOPE KIT (OR-1) 
e Identical DC coupled vertical and hori- 
zontal amplifiers 


¢ 5ADP2 flat-face CRT—edge-lit graticule 


e Transformer operated silicon diode 
power supply 


HEATHKIT OR-1 


$11995 Free Catalog 


Offering all the features of a high quality DC oscilloscope, 
the model OR-1 is ideal as a read-out indicator in com- 
puter applications as well as many types of testing and development work. Features Over 100 easy-to-build kits are illustrated 
DC to 200 ke (1 db point) bandwidth, 0.1 V (peak-to-peak) per CM sensitivity and described in the latest Heathkit cata- 
(uncalibrated). Normal frequency coverage is from 5 to 50 ke in four overlapping fog. If you are among the thousands 
ranges. Critical voltages are regulated with gas-filled VR tubes. Coupling may be interested in saving one-half or more on 
either AC or DC as selected by the input attenuator switch. Many uses in industrial, hi-fi, test, marine, or ham radio instru- 
educational and medical fields. Shpg. Wt. 21 Ibs. ments, send for your free copy today. 


COMING SOON! ELECTRONIC ORGAN KIT... 


- an instrument that will excite the entire musical world. Engineered to familiar 
Heathkit perfection, and styled for the most discriminating taste . . . yet simple to 
assemble and priced for the average home. Interested? Send your name and address, 
we'll rush information as soon as available. No obligation. 


ia - HEATH COMPANY GBENTON HARBOR 20, MICH. 
HEATHKIT | =~ 
lation ; a Pposiaiery of Daystrom, inc. 
: 


SHIP VIA 
Name 





_} Parcel Post 


NOTE: all prices and specifi- A ; 
cations subject to change adress . = Express 
without notice. ] Freight 
Enclosed find ( ) check ( ) City & Zone — State Best Way 
money order. Please ship (PLEASE PRINT) 


C.0.D.¢ ) QUANTITY L NC PRICE 








On Express orders do not in- 
clude transportation charges 
—they will be collected by the 
express agency at time of 
delivery. 





On Parcel Post Orders include 

postage for weight shown. All 

prices are NET F.O.B. Benton 

Harbor, Michigan, and apply 

to Continental U.S. and Pos- POSTAGE 
sessions. only. 20% Deposit (_] SEND FREE HEATHKIT CATALOG - 
required on all C.O.D. orders. TOTAL 
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PROFESSIONAL 30 


the Ultimate 
STEREO CARTRIDGE 


eouu™ 
pRoressiOwal 55 
¢ 


mae wenenale indi 


COLUMBIA!®) 


Model SC-3D... 
Cost $28.95 


This new transparent cartridge is 
the professional's version of the 
popular Columbia CD. A high-com 
is) it-Talet-Mmsslelel-1 Mh Jiaame-) col-lil-lal aaa: Ta! 
sient response, it uses a .5-mil dia 
mond stylus and is designed for 
transcription turntables. Comes 
complete with 4 miniaturized plug 
Tam -relet-lip4ial Malle, lela 6m lel ae le) Emr lale| 
high-level inputs. 


CURVES, FACTS AND FIGURES PROVE IT 


- 


PROT t SSONAL % 


fel coum 
oS 


Ask for Bulletin E-331. Check the 
Professional 55's superiority in: 
linearity ... separation ... needle 
point impedance ...low mass... 
big -T te lolas Me icelisMil isle lite Ms ll scslatieya} 
., Output level...and ruggedness. 


YOUR OWN EARS PROVE IT 


Better still. Your own ears will con 
vince you the Professional 55 is 
your best investment. Ask to see 
and hear it at your distributor's 
today! 


CBS ELECTRONICS 
A Division of 
Columbia Broadcasting System, Inc 
Danvers, Massachusetts 
OTES dalelehc-teMmism Or lal lel- Meh] 
CANADIAN GENERAL ELECTRIC CO., LTD., TORONTO 
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(Continued from page 59) 
TCHAIKOVSKY: Violin Concerto in D Major 
Alfredo Campoli, violin 
Ataulfo Argenta conducting London 

Symphony Orchestra 

London Stereo Record CS-6011 

Those to whom this violin concerto is an old 
story will discover new footnotes in this excep- 
tionally rich-sounding stereo recording. The pro- 
jection of the soloist is noteworthy even by 
London's standards. This is the version to get 
if you want the full flavor of one of the juiciest 
violin concertos ever written. 
Music for Dreaming 
Paul Weston Orchestra 

Capitol Stereo Record ST-1154 

Mood music on records completes a full cycle 
with this stereo release. Paul Weston’s original 
Music for Dreaming album, his first for Capitol, 
established a style in this field that has remained 
popular to this day. The same arrangements are 
used in this stereo album. The sound is excep- 
tional—the sweetest stereo Capitol has produced 
to date in its pop releases. 


Most Heppy Hammond 
s 


Jackie Dav 
Capitol Stereo Record ST-1046 
Explore the nether regions of the swinging 
Hammond organ played by Jackie Davis in this 
collection of Broadway show tunes. Guitar, vibes 
and drums add life to an already exhilarating 
display of pyrotechnics. 
MILHAUD: Loa Creation du Monde 
STRAVINSKY: L‘Histoire du Soldat 
John Carewe conducting London Symphony 
Orchestra Chamber Group 
Everest Stereo Record SDBR-3017 
This is a biting stereo treatment of Stravin- 
sky’s Soldier’s Tale which explores the extreme 
ranges of six instruments of the string, woodwind 
and brass families. A one-man percussion band 
enlivens the proceedings. Stereo spacing and 
audio know-how bring out both the sassiness of 
the Stravinsky score and the jazz idioms of the 
Milhaud ballet work. 


Michael Todd's Around the World in 80 Days 
in Words and Music 
Chorus and Orchestra conducted by 


Franz Allers 
Everest Stereo Record SDBR-1020 
The numerous episodes of the film “‘Around the 
World in 80 Days” have been recreated for the 
home listener through Victor Young’s familiar 
music and a profusion of lyrics written for this 
new recording by Harold Adamson. Sound is 
clean but the ultra-wide stereo spacing is aimed 
at the console market that thrives on exaggera- 
tion of this kind. 


Destination Stereo 
RCA Victor Stereo Sampler Record LSC-2307 
$2.98 spent here will span nine highlights of 
the RCA stereo catalog. Compared with the 
original releases, samples of earlier items such as 
Lt. Kije and Pictures at an Exhibition, reveal the 
improvements that have taken place in recent 
months in cutting and pressing techniques 


Can Can in Stereo 
Suzanne Auber and French Orchestra 
Rondo Stereo Record ST-556 
Rondo sells stereo discs in two price ranges, 
a Rondo-lette series at $2.49 and a top Rondo 
line at $4.98. Upon direct comparison, this $4.98 
disc sounded no better than several Rondo lower- 
priced items. Pressings were noisy in each case. 
This potpourri of Offenbach melodies is marred 
by variable level in the right channel. Both 
channels began to lose presence after a half-dozen 
playings. If these are representative samples of 
Rondo’s stereo efforts, both series are overpriced. 
The Sound of New York 
ABC-Paramount Stereo Record ABCS-2269 
I can hear out-of-town listeners saying New 
York is a fine town to hear on records but 
Kenyon Hopkins, a film and TV composer, wrote 
and arranged this music-sound portrait of Man- 
hattan. Actual sounds of traffic, the waterfront, 
subways, cocktail parties, etc. are used through- 
out the production to enhance the mood of these 
musical impressions of New York City. Optimum 
stereo is found in the parade sequence. 
HINDEMITH: Kleine Kammermusik 
DANZI: Quintet, Opus 67, No. 2 
New York Woodwind Quintet 
Concert-Disc Stereo Record CS-205 
What a refreshing change of pace this record 
offers! Flute, oboe, clarinet, bassoon and French 


horn unlock the separate streams 
contemporary music by Hindemith ar 
quintet which dates back to the M 
Concert-Dise has staked out a large 
relatively wide-open field of chamber 
this and other fine stereo recordin 
Clarinet Quintet (CS-203) and Horn 
(CS-204), the Spohr Nonette (CS-2( 
Complete Quartets of Bartol the 
real faith in the stereo medium 


»* ~ _ 
BRAHMS: Piano Concerto No. 2 
Emil Gilels, piano 
Fritz Reiner conducting Chicago Symphony 
Orchestra 
RCA Victor Stereo Record LSC-2219 
An intriguing choice confront the 
trying to decide between the mono 
versions of this work. Each has 
superiority. The piano of Sov 
has a three-dimensional quality 
mono disc, on the best equipment 
of the frequency range and dyr 
master tape. The orchestra, on tl 
is more believable in stereo with 
play among the instrumental choirs 
medium-rated components may prefe 
version but the full tonal excitement 
pianist’s performance resides in the m« 
dise (LM-2219). 
ORFF: Carmina Burana 
Leopold Stokowski conducting Houston Chorale 
and Houston Symphony Orchestra 
apitol Stereo Record SPAR-8470 
Carmina Burana, a_ collecti , 1 
poems set to music by a German 
known in this country 5 years 
enormous popularity. Leopold 
introduced this modern tonal 
Middle Ages to a New York con 
1954. His subsequent associatior 
and Capitol’s sonorous recording 
lease a high place in the stereo 
the immediately apparent attrs 
recording are the prominence of 
ments, the power of the percus 
the imposing amplitude of the 
The solo voices are only regiona! in 
stereo helps Stokowski put on a show 


BACH: Mass in B Minor 
Hans Grischkat conducting Swabian Chorale and 
Orchestra of 35th German Boch Festival 
Stereovox Records (3) STPL 511.283 


The appearance of a Bach B Minor Maas 
stereo records is an event of musical imp 
Vox bolsters its already considerat 
prestige in the category of ct 
a capable performance in the Gern 
Sound is excellent according to 
of the day. Admittedly a luxu 
on records, stereo now restore 
stature it once enjoyed only ir 
Westminster has announced pl: 
recording of the Bach B Min 
versions undoubtedly will f: 
paved the way with distinction 


PUCCINI: La Fanciula Del West 
(The Girl of the Golden West! 
Franco Capuana conducting Chorus and Orchestra 
of Accademia di Santi Cecilia, Rome 
London Stereo Records (3) OSA-1306 
In the opinion of many music lovers, Lond 
opera albums clinched the argument in 
dise stereo. The latest release to reach 
London invading territory unexplored 
phonic recordings. Although reasor 
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found for the neglect suffered by this Italian 
opera of mining days in our Wild West, the cast 
headed by Renata Tedaldi and Mario del Monaco 
receives from London‘s engineers the finest treat- 
ment yet accorded them. 


NOTE: Records below are 12-inch mono LP and 
play back with RIAA curve unless otherwise indi- 
cated. 
Shakespeare's Ages of Man 
Sir John Gielgud 
Columbia OL-5390 

During a recent highly successful American 
tour, the noted British actor Sir John Gielcud 
demonstrated in a one-man performance that the 
voice can be mightier than the pen. On a stage 
devoid of scenery, Sir John brought to life a 
multitude of Shakespeare’s characters in their 
youth, manhood and old age. In recording the 
greater part of this production, Columbia has 
earned the gratitude of those who admire virtu- 
osity in the spoken word. 


The Birth of Big Band Jazz 
Duke Ellington—Fletcher Henderson 
Riverside RLP-12-129 

This release, part of the Riverside Jazz Archive 
Series, contains some of the earliest Ellington 
recordings and a 5-year span of the mid-Twenties 
Henderson band. The Duke’s side is a fascinating 
segment of the history of arranged jazz. Recorded 
in 1926, it foreshadows the reason for the band’s 
first big break that was to come a year later at 
the Cotton Club in Harlem. 


BEETHOVEN: Symphony No. 6 (Pastoral! 
Otto Klemperer conducting Philharmonia 


Orchestra 
Angel 35711 
A serious discussion of the Beethoven and 
Brahms symphonies on records inevitably centers 
on the names of three interpreters—Toscanini, 
Walter and Klemperer. New chapters are still 
being added to the Walter and Klemperer stories 
as these men continue to rerecord the classics 
in today’s sound. The recent Columbia version of 
the Pastoral by Bruno Walter (MS-6012) has the 
advantage of stereo and a realistic duplication of 
concert hall acoustics. Klemperer, on the other 
hand, makes excellent use of the opportunities 
for fine detail afforded by EMI’s familiar studio 
setup of the orchestra. Some collectors of basic 
repertory may reserve their choice until the 
Angel stereo version comes along. They won't 
go wrong with either performance. 


FRANCK: Symphony in D Minor 
Sir Thomas Beecham conducting Orchestre 
National de la Radiodiffusion Francaise 
Capitol-EM! G-7157 
Sir Thomas held title to one of the better 
recorded versions of this work in 78-rpm days. 
Now, with the aid of a leading French orchestra 
and up-to-date recording, he approaches the top 
of the LP list with a performance whose warmth 
and radiance cannot be challenged. Surface noise 
in low-level passages is the sole drawback. 


Jazz Festival in Hi-Fi 
Warner Bros. Record W-1281 

This showcase of Warner Bros. jazz artists 
solves a problem frequently encountered by pur- 
chasers of sampler albums. These 10 selections 
were prepared especially for this release and 
are not duplicated in the regular albums. 

Standout tracks are those by the Trombones, 
Inc., the First Jazz Piano Quartet, Matty Mat- 
lock’s Dixieland group, the Fred Katz Orchestra 
and the Morris Nanton Trio. The natural potency 
of the sound obtainable in today’s better record- 
ing studios is maintained with a minimum of 
electronic embellishment. 


STRAVINSKY: Agon Ballet 

BERG: Three Pieces for Orchestra 

WEBERN: Six Pieces for Orchestra 

Hans Rosbaud conducting Siidwestdeutsches 


Orchester 
Westminster XWN-18807 
Have you noticed that modern music becomes 
more accessible when the recording is absolutely 
first-rate? The recent success at the Metropolitan 
Opera of Alban Berg's Wozzeck should spark in- 
terest in his Three Pieces for Orchestra recorded 
here. The transparency of Stravinsky's orchestral 
writing has been preserved to a remarkable 
degree by the German recording technicians 
involved in this mature project. END 
Name and address of any manufacturer of rec- 
ords mentioned in this column may be obtained 
by writing Records, Rapio-ELECTRONICS, 154 West 
14 St., New York 11, N.Y. 
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Convenient “over-the-counter” delivery is livery, provides demonstration facilities, 
y 


now available through any of the Authorized 
Heathkit Dealers listed below. Although you 
will find the price of Heathkits slightly higher 


when buying locally, we're sure you'll agree arise 


that this increase is justified. Your dealer 
absorbs all transportation charges, carries 
a complete stock of kits for immediate de- 


NOW READY TO SERVE 


CALIFORNIA 
BAKERSFIELD 
Kiesub Corporation 
2615 “F"’ Street 
BERKELEY 
zacKIT Corporation 
2002 University Avenue 
CHICO 
Dunlap Radio & TV 
928 Main Street 
EL CAJON 
Telrad Electronics 
182 East Main Street 
FRESNO 
Dunlap Radio & TV 
2617 Tulare Street 
LONG BEACH 
Kierulff & Company 
1501 Magnolia 
LOS ANGELES 
Bushnell! Sound Corp. 
12024 Wilshire Boulevard 
Kieruiff Sound Corp. 
820 West Olympic Boulevard 
Kierulff & Company 
. Corsair 
MARYSVILLE 
Dunlap Radio & TV 
Sth & "J" Street 
MERCED 
Dunlap Radio & TV 
234 West 17th Street 
MODESTO 
Dunlap Radio & TV 
419 10th Street 
NATIONAL CITY 
Telrad Electronics 
639 National 
ONTARIO 
Kiesub Corporation 
124 N. Benson 
OXNARD 
Kierulff & Company 
508 E. Date Street 
PALO ALTO 
Zack Electronics 
654 High Street 
SACRAMENTO 
Dunlap Radio & TV 
1800 22nd Street 
SAN BERNARDINO 
Kierulff & Company 
390 South Mt. Vernon 
SAN DIEGO 
Telrad Electronics 
3453 University Avenue 
SAN FRANCISCO 
Zack Electronics 
1422 Market Street 
SANTA BARBARA 
zacKIT Corporation 
513 State Street 
STOCKTON 
Dunlap Radio & TV 
27 North Grant Street 
TARZANA 
Valley Sound Corp. 
18841 Ventura Boulevard 
VAN NUYS 
Kierulff & Company 
14511 Delano 
VISALIA 
Dunlap Radio & TV 
1725 Mooney Avenue 


DELAWARE 

WILMINGTON 

Radio Electric Service Co. 

Third & Tatnali Streets 

FLORIDA 

COCOA 

Thurow Distributors, Inc. 

540 St. Johns Street 
MIAMI 

Thurow Distributors, Inc. 

1800 Northwest 23rd Street 


LOUISIANA 


LAFAYETTE 
Sterling Radio Products, Inc. 
1005 Cameron Street 


MARYLAND 


SALISBURY 
Radio Electric Service Co. 
736 South Salisbury Boulevard 


MASSACHUSETTS 
BOSTON 
Audionics, Incorporated 
1348 Boylston Street 
MICHIGAN 
ALLEN PARK 
Volta Electronics 
6716 Park Avenue 
DETROIT 
High Fidelity Workshop 
16400 West Seven Mile Road 
MINNESOTA 
MINNEAPOLIS 
Audio King Company 
913 West Lake Street 
NEW JERSEY 
ATLANTIC CITY 
Radio Electric Service Co, 
452 North Aibany Avenue 
CAMDEN 
Radio Electric Service Co, 
513 Cooper Street 
MOUNTAINSIDE 
Federated Purchaser, Inc, 
1021 U. S. Route #22 
NEWARK 
Federated Purchaser, Inc. 
114 Hudson Street 
NEW YORK 
BELLEROSE 
Cross Island Electronics, Inc, 
247-40 Jericho Turnpike 
BROOKLYN 


Acme Electronics, Incorporated 


59 Willoughby Street 
FARMINGDALE 

Gem Elec. Distributors, Inc. 

34 Hempstead Turnpike 
FOREST HILLS 


Beam Electronics, Incorporated 


101-10 Queens Boulevard 
HICKSVILLE 
Gem Elec. Distributors, Inc. 
236 Broadway 
MINEOLA 


Arrow Electronics, Incorporated 


525 Jericho Turnpike 

MT. VERNON 
Davis Radio Distributing Co 
70 East Third Street 

NEW YORK 


Arrow Electronics, Incorporated 


65 Cortlandt Street 
Harvey Radio Company 
103 West 43rd Street 
NO. CAROLINA 
CHARLOTTE 


Southeastern Radio Supply Co. 


1200 W. Morehead Street 
GREENSBORO 


Southeastern Radio Supply Co. 


404 N. Eugene Street 
FAYETTEVILLE 


Southeastern Radio Supply Co, 


525 Gillespie Street 
KINSTON 


Southeastern Radio Supply Co 


408 N. Heritage Street 
RALEIGH 

Southeastern Radio Supr 

414 Hillsboro Street 

OHIO 

CHILLICOTHE 

Buckeye Electron 

565 North High St 
COLUMBUS 


Buckeye Electronics Dist., Inc, 


236-246 East Long Street 


826 North Main Street 

Srepco, inc 

314 Leo Street 
HAMILTON 

Srepco, Inc 

145 Highland Avenue 


Careful selection of reliable qi 
so please bear with t f you 
been covered. Thank you 


process... 


offers you a reliable source for parts and 
fast service 
or advise you on any problem that might 


and stands ready to counsel 


This new service does not affect your 
continued privilege to buy directly from 
Heath Company if you prefer. 


you... 


OHIO 
MIDDLETOWN 
Sre j 


4 Brentwood Avenue 


Electronics Dist., Inc. 
on Street 


jard Radio-Springfield, Inc. 
S. Paris Road 
ZANESVILLE 
Buck Electronics Dist., Inc. 
s Eighth Street 


OREGON 
D 


PORTLAN 
E es Electric Company 
237 Northeast Broadway 

SALEM 

Ce 


Farnes Company 
440 Church Street, Northeast 
PENNSYLVANIA 
ENTOWN 


d Purchaser, Ine, 


rchaser, Inc. 
ampton Street 
ILADELPHIA 
istin Electronics, Inc. 
a t Street 
Electric Service Co, 
h Street 
ectric Service Co, 
rmantown Avenue 
4 Electric Service Co. 
0 Market Street 
LOW GROVE 
Electric Service Co, 
29 York Road 
YORK 
Radio Electric Service Co, 
1114 Roosevelt Extension 
RHODE ISLAND 
IDENCE 
' s, Incorporated 
0 North Main Street 
TEXAS 
BEAUMONT 
Ste 3 Radio Products, Ine, 
60 Laure! Street 
BRYAN 
Sterling Radio Products, Ine, 
2615 Texas Avenue 
DALLAS 
H rest Records, Inc, 
309 Hillcrest Avenue 
>N 
: i Equipment, Incorporated 
2506 Crawford Street 


g Radio Products, Ine, 
1616 McKinney Avenue 
LUFKIN 
Sterling dio Products, Ine, 
428 Atkin Street 
VIRGINIA 
ARLINGTON 
Key Electronics, Inc 
6S th Wayne Street 
WASHINGTON 
SEATTLE 
attle Radio Supply, Inc, 
nd Avenue 


WISCONSIN 


tol Drive 


th Downer Avenue 


i dealers is a slow 
r area has not 





HEATH COMPANY 
Benton Harbor, Mich. 


A Subsidiary jaf Daystrom, inc. 
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TEST INSTRUMENTS 


Note two fre- 
quency scales 
on the front 
panel, 


S the number of transistor 
devices increases, an instru- 
ment that can make distortion 
measurements at low levels is 
Some transistor output circuits 
develop only 25 mw into 8- or 4-ohm 
loads. Any test of distortion at this 
level means that the output voltage is 
less than 0.5. 

With the instrument described in this 
article, a 70-mv input is large enough 
to give the calibrating 1 volt out. The 
unit’s sensitivity is not improved by sac- 
rificing its ability to go into a deep null, 
and distortion measurements can be 
made down to 0.1% without noise be- 
coming a problem. 

Three transistors are 
analyzer, and they offer distinct ad- 
vantages. Power supply problems are 
eliminated—batteries put an end to fil- 
tering and regulation. Low-impedance 


needed. 


used in the 


2NI70 
_ PHASE DIVIDER 


Measure 


Distortion measurements in low-level circuits 
require special instruments. This one checks 
harmonic percentage 


By GLENN E, JOHNSON 


circuitry throughout, coupled with the 
absence of hum, makes a deep null pos- 
sible, uncluttered with confusing noise 
and hum. 


How it works 

Performance and action of the 
transistor circuitry compare favorably 
with its vacuum-tube brother (see sche- 
matic). The input voltage is fed to a 
phase divider (V1) that develops twice 
the voltage at the collector as in the 
base. This meets the requirements for 
the Wien-bridge null network. The 
Wien bridge supresses the fundamental 
without materially affecting the har- 
monic content. The residual voltages 
that represent the distortion content 
are amplified and measured. 

The other essential requirements are 
to maintain a low distortion level and 
make sure the second harmonic is not 


attenuated with the fundamental. Both 
are met with a generous amount of 
feedback. The output of the first audio 
amplifier, V2, is fed back to the ana- 
lyzer’s input through a 68,000-ohm re- 
sistor (R3). The negative feedback 
introduced in this way reduces the dis- 
tortion created by the analyzer and 
sharpens the null. Use of a low signal 
level in the input circuit also tends to 
lower inherent distortion. 

Using transistors rather than tubes 
has made some circuit changes neces- 
sary. Instead of variable capacitors as 
the variable element of the null net- 
work, the resistance is varied. This is 
done because low impedances are neces- 
sary. The FREQUENCY control (R10) is, 
therefore, a dual 10,000-ohm wirewound 
potentiometer, limited in range by 
series-connected 3,900-ohm fixed 
tors (R11 and R12). The RANGE MULT 
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Ri—pot, 250,000 ohms, with spst switch 
R2—47 000 ohms 

R3—68 000 ohms 

R4—680, 000 ohms 

RS—! 800 ohms 

R6é—2,700 ohms 

R7—pot, 100 ohms, wirewound 
R8—pot, 2,000 ohms, wirewound 
RI—pot, 200 ohms, wirewound 
R10—pot, dual 10,000 ohms, wirewound 
Ril, 12—3,900 ohms 

RI3—| megohm 

R14—5,600 ohms 


R1S—4,700 ohms 
R16—270,000 ohms 
R17—150 ohms 

R18—2,700 ohms 

All fixed resistors 1/2 watt 


“ 
Ci2, 13—.0015 uf, 600 volts 
Ci4. 15—10 uf, 25 volts, electrolytic 


All capacitors 200 volts unless noted 

Jl, 2—phone jacks 

Si—spst on RI 

$2—2-pole 6-position rotary 

Vi, 2, —-2N170 

Battery, 6 volts, (4 flashlight cells in series) 
Chassis, 8 x 6 x 3'!/,-inch aluminum box 
Knobs 

Miscellaneous hardware 


Three inexpensive transistors give the circuit its 70-mv sensitivity, 
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neers who can jto 


Hughes new frequency scanning radar 
has been called the most important new 
development in the art since radar itself 
was conceived. Mechanical antenna 
movement has been largely eliminated. 
The radar beam is positioned in space 
by varying the frequency of the electro- 
magnetic energy applied to the antenna. 


Already, this new principle has proved 
its mettle. The Army’s new Frescanar ra- 
dar handles a large number of targets with 
great accuracy and presents all infor- 
mation with three-dimensional realism. 
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Obviously this is but one step in the 
evolution of this new radar principle. 
Hughes Fullerton needs engineers who 
can exploit this breakthrough and go on 
to discover new commercial and mili- 
tary applications as yet undreamed of. 

Hughes Fullerton is now rapidly ex- 
panding. While the main emphasis is 
on advanced Research and development 
work, there are positions open in a va- 
riety of engineering activities. 

If you are the engineer interested in 
truly stimulating work, with an eye for 


hese stories 


solid opportunity and personal and pro- 
fessional growth, we invite your inquiry. 
Please contact Mr. L. V. Wike. 


GROUND SYSTEMS Orose w.a.c. 


Personnel Selection & Placement 
Hughes Aircraft Company 
Fullerton 6, Orange County, California 





TEST INSTRUMENTS 





The unit operates sub- 
stantially as stated by 
the author. Nulis are 
sharp, clearly defined 
and easy to locate. 

As the unit is cali- 
brated by making resist- 
ance measurements, panel 
markings may not be 
exact. However, in mak- 
ing distortion measure- 
ments this causes no problems. The panel 
markings give you a starting point and the 
null will fall slightly to the right or left 
of this point. 

if accurately calibrated—use a labora- 
tery audio generator or audio signals of 
known frequency—the analyzer can be used 
to determine the frequency of an unknown 
tone. 











CALIBRATION CHART 
Range A 


Frequency 
(cycles) 


Range B 


Frequency | Resistance 
(cycles) (ohms) 

75 

85 

100 

125 

180 
200 
225 
270 


Resistance 


(ohms) } 


switch (S2) has six positions covering 
23 to 27,000 cycles. Every other switch 
position decades, so the control has two 
scales: 23-80 and 75-270. To have used 
only three ranges would have made it 
difficult to get a null on the low-resist- 
ance end of R10. The six ranges make 
it possible for the operator to get a fine 
null, even without using the FREQUENCY 
VERNIER control (R9). 

Range capacitors may have to be se- 
lected. Even though the BALANCE con- 


C6,C8,;CIl0, Cl2, 
UNDER TERMINA 
STRIP 


f 


cu &9 


CS C7 


trol (R8) can be adjusted to compen- 
sate for misbalance between capacitors, 
extreme misbalance may exceed its 
range. If poor tolerance capacitors 
(20%) are used, frequency decading 
will not be accurate, but in this type of 
instrument this is not necessary. 

The instrument’s input impedance, 
at its maximum sensitivity of 70 mv, 
is 50,000 ohms. This increases rapidly 
as the LEVEL CONT (R1) is turned 
down for higher input levels. For ex- 
ample, at an input voltage of 0.3, the 
input impedance is above 200,000 ohms. 

The harmonic content amplified by 
V2 is fed to V3 for further amplifica- 
tion, and on to an external indicator— 
audio vtvm or scope. A set level of 1 
volt is used, and distortion percentage 
is arrived at by determining the per- 
centage of the residual compared to the 
1-volt set level—10 mv becomes 1% dis- 
tortion. The 1-volt set level is set at a 
frequency beyond the second harmonic 
of the test frequency. For example, if 
400 cycles is to be used to check har- 
monic distortion, the LEVEL CONT is ad- 
justed for a 1-volt output at some 
frequency beyond 800 cycles. 


Construction and calibration 

The unit is built into an 8 x 6 x 3%- 
inch aluminum box. Transistors and 
associated components are mounted on 
three terminal strips. The 2N170 tran- 
sistors are easily available and prove 
satisfactory for the job. 

It is best to calibrate the FREQUENCY 
control against an ohmmeter rather 
than against actual frequency. If you 


R7 V3 RIG RI7 RO 


V2 


Sree 


CIS. ClI4 


use 20% capacitors in the null network, 
the actual frequency will appear a tittle 
to the left or right of the calibrated 
point, representing the amount of ca- 
pacitor inaccuracy. The calibration 
chart shows the frequency calibrating 
points related to resistance measured 
from the arm of potentiometer R10-b 
to the far end of resistor R12. In other 
words, 3,900 ohms plus the variable 
value of the pot. 

The grouping of the controls is not 
critical and is governed by convenience. 
The central control is the frequency-set- 
ting dual pot R10. Other controls are 
arranged around it. The arrangement 
I used is shown in the photos. If you 
find some other setup more convenient, 
use it. 

In operation, the unit’s null is sharp. 
The wirewound controls cause no diffi- 
culty since fine controls are provided 
for both balance and frequency set- 
tings. A greatly misbalanced circuit 
R8 at the extreme end of its range— 
may cause it to oscillate because of 
feedback through R3. 

The analyzer’s final sensitivity will 
depend to a large extent on the gain of 
the transistors used. Of several that 
were tested, many showed gains of over 
70. This is a great deal more than the 
expected gain of 32. The gain variation 
may make it necessary to adjust the 
value of feedback resistor R3. It should 
be set for a minimum of variation in 
the set level when the range switch is 
rotated. Too low a value will make the 
analyzer susceptible to oscillation and 
reduce its sensitivity. END 
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Tie points make a neat underchassis. 
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G-C CEMENT 
SAMPLER KIT 
Contains 14 

different 

cements for 

every 

application. 

No. 345 List $9.95 





G.-C ELECTRONIC 
OIL KIT 

Complete 
assortment of 

6 special oils in 

vial dispensers. 

No. 9400 

List $3.50 
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G-C SPRA-KLEEN 
Spray away radio-TV 
control noises. 

6 oz. can 

No. 8666...... List $1.20 








G-C MASTER 
PRINTED 
CIRCUIT KIT 
Everything for 
printed circuit 
repairs, plus 
instructions. 
No. 683 

List $13.25 








G-C TOP 12 TV ALIGN. 
MENT TOOL KIT 
Contains 12 basic tools 

in plastic fitted 

container. 

No. 5040 List $10.95 





G-C TINNERMAN 
NUT REMOVER 
Removes large or small 
Tinnermans with 

simple twist 

No. 9355...... List $1.47 





G-C PHONO 
TURNTABLE 


The easy way to 
make repairs on 
all turntable 
sizes and types 
us $17.50 
ist $12. 
a 





e- Co 
SPEED-0-MATIC 


WIRE STRIPPER 
No wire crushing 
with this handy 
tool. 12 models for 
all wire sizes. 

No. 766 (Ato N) 
List $9.90 
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No. 5093 
No. 8106 
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G.-C AMO 
MINIATURE 
TUBE PULLER 

A tube puller 

that prevents 
burnt fingers 

and tube breakage 
List $1.80 
n Tubes... $1.80 
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G-C DIAL CABLE 

Nylon with fiberglass core 
treated to prevent slipping 
and stretching 


G6-C KLIPZON 
CRYSTAL PROD 
Completely insulated prop 
snaps on and holds. 
No. 5638—Red List $3.06 a 
No. 5639—Black List $3.06 re 

No. 8463 








G-C UNIVER 
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SAL TYPE TEST LEADS 
e tins and 50° | 


leads 


List $3.00 





G-C RADIO-TY 
SERVICE CEMENT 
For all kinds of repairs 

oz. bottle, brush in cap 
No. 30-2 List $0.75 





G-C 7-5 SILICONE 
COMPOUND 
Transfers heat from 
transistors to chassis 
prevents damage 


g 
No. 8101,.,,..0. hist $2.25 





G-C DE-OX-ID 

Efficient electrical contact 
cleaner in 6-oZ. spray can 
We. 19-6........ List $3.50 
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The newest and latest items, as well as those 


Electronic 


‘To]0mmal-1-10 MA A-1- Lae bad-1 ae 0-1-1 the best you can 


find, as well as the most economically priced 


G-C FLEX-SOL 
SPRA-CAN 
EXTENSION 
Fits all spray cans, 

spray where 
y want it 


Wo. 9344... List $1.49 





that's what you get in the big G-C ELECTRONIC 
PRODUCTS line. Your favorite jobber has them. 
Always look for G-C the sign of Good 
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WRITE TODAY! 


ZERO MIST 
CUIT COOLER 
rcuits cooled instantly, 
termittent components 


ted 


No. 8667.,...... List $2.17 





for your FREE G-C Catalog. Send postcard 


GENERAL CEMENT MFG. CO. fe § 


division of G-C Textron Inc 


Western Plant: Los Angeles 18, Calif 
Main Plant ROCKFORD, ILLINOIS, U.S.A 





G-C MINIATURE 
TUBE PIN 
STRAIGHTENERS 
Pre on-constructed 
steel dies in 2 sizes 
No. 5191 (for 7-pin 
tubes List $1.25 
No. 8105 (for 9-pin 
tube List $1.25 











TEST INSTRUMENTS 


RESISTOR substitutor is simple 
to build and always useful. It 
allows a desired resistance 
value to be conveniently se- 

lected. This resistance may be tempo- 
rarily substituted for an unknown or 
defective unit or it may be used in an 
experimental circuit to note the effects 
of different values. For lab work, it is 
usual to work with a precision decade 
box that allows resistance selection to 
within 1 ohm or even 1/10 ohm. A sim- 
pler arrangement is desirable for serv- 
icing or experimental work. 

Fig. 1 is a circuit that offers any pre- 
ferred resistance value (+ 10%) from 
100-820,000 ohms. There are several 
advantages to this arrangement. 

There are an even dozen resistance 
values in each decade, so a common 12- 
pole switch can be used. There are four 
decades with a separate switch for 


(Above) The completed 
substitutor. Chart on 
top shows switch posi- 
tion for desired value. 


(Left) Plenty of room 
for all parts, even in 
this small case. 


them as numbers on a clock. Thus, 3 
o’clock means that the switch is point- 
ing right, and 6 o’clock is straight down. 
The first decade switch adds a single 
zero, the next two and so on. Or you 
can consider the first switch as hun- 
dreds, the next thousands, etc. 

For example: to select 3,300 ohms, 
set the thousands or second decade 
switch to 7 o’clock. 


RiI—100 ohms 
R2—120 ohms 
R3—150 ohms 
R4—180 ohms 
R5—220 ohms 
R6—270 ohms 
R7—330 ohms 
R8—390 ohms 


R14—1,200 ohms 
RIS—1,500 ohms 
R16—1,800 ohms 


R17—2,200 ohms 
R1I8—2,700 ohms 
RI9—3,300 ohms 
R20—3,900 ohms 
R21—4,700 ohms 
R22—5 600 ohms 
R23—6,800 ohms 
R24—8 200 ohms 
R25—10,000 ohms 
R26—12,000 ohms 
R27—15,000 ohms 
R28—18,000 ohms 
R29—22,000 ohms 
R30—27,000 ohms 
R3I—33,000 ohms 
R32—39,000 ohms 


R33—47,000 ohms 

R34—56,000 ohms 

R35—68,000 ohms 

R36—82,000 ohms 

R37—100,000 ohms 
R38—1 20,000 ohms 
R39—150,000 ohms 
R40—180,000 ohms 
R41—220,000 ohms 
R42—270,000 ohms 
R43—330,000 ohms 
R44—390,000 ohms 
R45—470,000 ohms 
R46—560,000 ohms 
R47—680,000 ohms 
R48—820,000 ohms 


All 


common 


resistance 


values from 100 to 820,000 
ohms, in one compact box 


By |. QUEEN 


EDITORIAL ASSOCIATE 


each. Calibration is easy, for only a 
single chart is needed (Table I). To 
select any desired resistance, note the 
first two significant digits, which corre- 
spond to a given switch position. Since 
there are 12 positions, we may mark 


All resistors 1/2 watt, 10 
Ji—8—insulated pin jacks 
$i—4—+single pole, 12 positions, 

rotary (shorting) 
Case, 4x 2x 2 inches 
Knobs, arrow (4) 


Fig. 1—Circuit of four-decade unit. 
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RCA INSTITUTES offers you the 

finest of home study training. The equipment 
illustrated and text material you get with each 
course is yours to keep. Practical work with very 
first lesson. Courses for the beginner and the 
advanced student. Pay-as-you-learn. You need pay 
for only one study group at a time. 


Send for this 
FREE Book Now 


RESIDENT SCHOOL offers Technical Institute and Voca- 
tional School Courses in Electronics. Day and Evening 
classes. Resident School Catalog sent free on request. 


JUNE, 1959 


- 


IRCA INSTITUTES, Inc. Home study School secs 
A Service of Radio Corporation of America 
350 West Fourth Street, New York 14, N. Y. 
Without obligation, send me FREE 64-page CATALOG on Home Study 
Courses. No salesman will call. 


please print 


Korean Vets! Enter discharge date Cqeneeesees 
CANADIANS — Take advantage of these same RCA courses at no 
additional cost. No postage, no customs, no delay. Send coupon te: 


RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 


Te save time, paste coupon on postcard. 
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a.real sweet combination... 
the new 
FASTATCH FDK-100 
Dual Control Kit 


with the 
® 


| SK-2 
Shaft-Kut Tool 


If you have a birthday any time 
this year, CENTRALAB has a present for you 
NOW ...a real money-saving offer that gives 
you a $41.90 value for only $32.70. 


REGULAR 
PRICE 


HERE’S WHAT 
YOU GET 


24 controls and 9 switches 
all factory assembled and tested 


Sturdy steel cabinet 
Shaft-Kut Tool 


Actual value 


This $9.20 saving is yours when you buy the 
new CENTRALAB Fastatch FDK-100 Dual Con- 
trol Kit and SK-2 Shaft-Kut Tool combination. 
The handy kit contains 24 controls and 9 
switches—that let you quickly snap together 
any of 720 different dual control combinations. 


The Shaft-Kut Tool assures you of precise con- 
trol or switch shaft length . . . accurate to jth 





TEST INSTRUMENTS 


Note that each decade has its own 
output terminals. This makes it possible 
to use several substitution resistances 
at the same time. The only requirement 
is that they be in different decades. 

The substitution circuit is built into a 
4 x 2 x 2-inch aluminum box. Two dec- 
ades are mounted on the front, the othe 


VV >OO>OOw> 
CSCOnMmOoMoONMoNw® 


Fig. 2—Simpler resistor substitutor cir- 


cuit. 


two on the rear. Each pair of terminals 
is close to its own decade knob so there 


| can be no error. 


Those who wish a still simpler re- 
sistance box can use the circuit of Fig. 
2. This is not nearly as convenient to 
use but it requires only five resistors 
and six pin jacks per decade. It com- 
pares with 12 resistors, a multiple-pole 





TABLE | 
Resistance 
(first 2 O'clock 


N—O VON UAWN— 





| 





switch and two pin jacks per decade 
for Fig. 1. To set this box, phone tips 
may be plugged into appropriate jacks 
to select the desired resistance as shown 
in the table with Fig. 2. As before, ad- 
ditional decades may be connected. In 
this circuit note that three of the re- 
sistor values are not actually preferred 
values but are quite close. END 


of an inch. It is available separately, at $4.95, 
actually less than half the price you would 
expect to pay for it. 


So don’t waste any more time with special trips 
to your distributor when you need a dual- 
concentric. Have the control you need at your 
fingertips with this wonderful kit-and-tool com- 
bination. But don’t delay . . . this money-saving 
offer is for a limited time only! 


Centralab, 


65940 
CONTROLS e- ROTARY SWITCHES 
PACKAGED ELECTRONIC CIRCUITS 
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A DIVISION OF GLOBE-UNION, 
922F £. KEEFE AVE. © MILWAUKEE 1, WIS. 
In Canada: 669 Bayview Ave. * Toronto I7, Ont. 


You get all this for $32.70—the cost 
of the controls alone! The Shaft-Kut 
Tool and steel cabinet are FREE! 





Inc, 


CERAMIC CAPACITORS 
ENGINEERED CERAMICS 











“I’m taking a correspondence 
course, lady, and I’m afraid Ill 
have to wait for my next week’s 
lesson before I can _ finish.” 
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TEST INSTRUMENTS 
Damping Capacitors 


for Bilateral Instruments 


By RONALD L. IVES 


O increase damping of direct-cur- 

rent instruments and protect their 
meter movements against surges and 
ripple, they are usually shunted with 
a large capacitor. Normally, these are 
electrolytics—because of size, weight 
and cost—so they must be polarized, 
as in Fig. 1. 

This works well for unilateral in- 
struments in which pointer movement 
is from zero to one side. But it is not 
satisfactory for zero-center or bilat- 


+ 











T=RC 





© 

Fig. 1—Damping a de meter with an 

electrolytic capacitor. 

+o- - + 
a 





T& 











6a, 
Fig. 2—Two electrolytics, connected 
back-to-back act as a nonpolarized unit, 


but for damping to equal Fig. 1 four 
times the capacitance is needed. 


eral instruments because electrolytic 
capacitors are definitely polarized and, 
if used or connected with reversed 
polarity, they function as rather poor 
rectifiers. Long or repeated use in re- 
versed polarity may destroy or alter 
the properties of the device. 

To prevent this difficulty, two equal 
capacitors are connected in series, with 
back-to-back polarization, across the 
bilateral instrument, as in Fig. 2. This 





| 





+ —. 


++ 


Or 














Lad 
INSERT IN 
SERIES WITH 
METER 
Fig. 3—Shunting the capacitors with 
reversed diodes effectively doubles the 
amount of damping, you get from the 
Fig. 2 arrangement. 


works well but requires a lot of ca- 
pacitance to get the needed damping 
as the time constant—due solely to 
resistance and capacitance—is only 
4% RC here, while in the simple connec- 
tion (Fig. 1) it is RC. 

To produce Fig. 2 damping equal to 
Fig. 1 damping, four times as much 
capacitance, with comparable increases 
in cost and bulk is required. Where 
considerable damping is required, the 
capacitor bank is larger than the in- 
strument and may cost almost as much. 

The cost of this damping can be 
markedly reduced and the capacitor 
bank’s bulk approximately halved by 
shunting each capacitor in Fig. 2 with 
a reversed diode, as in Fig. 3. With 
this connection, the instrument’s time 
constant—capacitor assembly, neglect- 
ing electromechanical damping within 
the instrument—is RC. Whatever the 
signal polarity, only one capacitor is 
in use. The other is bypassed for de by 
the diode. 

If circumstances permit, a resistor 
should be inserted in one instrument 
lead (dashed in Fig. 3) to increase the 
damping. END 


TRANSISTOR DC MICROAMMETER 


By RUFUS 


The diagram shows a single-stage 
transistor de microammeter circuit in 
which a 5-ua input deflects a 0-1 ma 
de meter to full scale. Formerly, this 
sensitivity could be obtained only by 
using two or more cascaded stages. 
The high gain is supplied by the 
CK754 transistor which has a short- 
circuit beta rating of 300. The current 
source should have high resistance. 

Circuit. sensitivity is improved by 
using a _ separate zero-set battery 
(BATT 2) and potentiometer (R2) 
instead of the usual resistance-bridge 
arrangement. Because of the low cur- 
rent drain, both batteries may be size-C 
flashlight cells. 

The circuit is temperature-sensitive. 
This causes'the zero to move upward 
as temperature rises. However, poten- 
tiometer R2 provides an adequate 
range for correcting the zero over a 
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P. TURNER 


wide temperature range. This occa- 
sional resetting operation is no more 
troublesome than resetting an ohm- 
meter. END 
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Let these two world-famous Ghirardi train- 
ing books teach you to handle all types of 
AM, FM and TV service jobs by approved 
professional methods—and watch your effi- 
ciency and earnings soar! 
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Part Il]—Systems and cir- 
cuits for SSB communica- 
tions 


ab 


‘ ites RS 


ty a 
oes 


INGLE-SIDEBAND 
tion is gaining more and more 
proponents. Modern systems are 
compact, easy to adjust and oper- 
ate, and offer a high degree of reliability 
and interference rejection. The elec- 
tronic technician can readily understand 
methods and circuits because SSB is no 
longer the complex electronic science it 
once was. 

A typical SSB system developed by 
the Crosby Laboratories is shown in 
Fig. 1. Such systems, with only 30-50 
watts peak envelope power, provide re- 
liable communications for ranges up to 
500 miles. Under adverse reception con- 
ditions, they are said to perform better 
than 150- to 350-watt AM systems. 

As shown in Fig. 1, a crystal oscil- 
lator supplies the initial carrier that 
is to be modulated by the audio in- 
formation. The triple-triode modulator 
(Fig. 2) forms a double-sideband signal 


communica- 


CARRIER 


SINGLES nea, 


By EDWARD M. NOLL 


with the carrier removed. Note that the 
carrier is applied to the grid of the 
first triode, acting as a cathode follower. 
The carrier is cathode-coupled to the 
second and third triodes. 

Audio is applied to the grid of the 
second triode, also connected as a cath- 
ode follower. The actual modulation 
occurs in the third triode. Proper bias 
for this modulator is supplied by the 
cathode bias arrangement of the third 
triode. The output of the third triode 
is double-sideband. 

The carrier is removed by supplying 
the proper level of carrier alone to the 
grid of the third triode. This component 
is out of phase with the carrier on the 
cathode. Hence the two carrier compo- 
nents can be cancelled in the output by 
adjusting the balance control. A neutral- 
ization capacitor, Cx, overcomes any 
direct carrier feedthrough via _ tube 
capacitances. 





INSERTION 





Fig. 1—Crosby Laboratory SSB system. 


D STORY 


The double-sideband signal is stepped 
up by a low-power linear amplifier and 
applied to a mechanical sideband filter 
that removes one of the sidebands. The 
SSB signal is amplified again and 
applied to a balanced converter. In this 
stage, the signal is stepped up in fre- 
quency by a heterodyning process. A 
second higher-frequency crystal oscil- 
lator supplies the beating carrier. A 
balanced converter keeps the carrier out 
of the output. 

The converter’s output is the SSB 
signal set to its transmitted frequency. 
A buffer and a push-pull linear power 
amplifier provide the final amplification 
prior to the transmission. 


The front end of the SSB receiver 
starts with a two-stage rf amplifier and 
a mixer. The local-oscillator signal is 
supplied by a stable vfo or a crystal 
oscillator. An if amplifier and sideband 


3 KC BANDWIDTH 


AM DETECTION 
SYSTEM 
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LOOK TO THE THE FOREMOST NAME ot a-better price. Practically all ROHN 
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“OF INSTALLATION NEEDS....—ROHWNe. . . today one of the largest 

You'll find that the ROHN line is manufacturers of a complete line of this 
‘complete. It gives you betfer products type equipment. 


TOWERS — 


ix| ( No. 25 the ROHN No. 


25 tower is one of the finest 
ever designed... a full 33% 
stronger and more durable 
than “‘similar sized" towers. 
This is achieved by amazing 
zig-zag cross bracing design 
combined with highest grade 
steel and heavy-duty steel 
side-roil tubing. This superior 
strength means that this tower 
can ordinarily be installed self- 
supporting to 50 feet or guyed 
to 200! It is truly the finest tow- 
er of its kind for home televi- 


sion reception. 
No. 6) 


This ROHN tower features the ° ° 
well-known ‘‘magic triangle", : Communications 
the cross-bracing construction 
that is unequalled in strength , . ilabl 
and durability. Also available ag ‘an yen a. rh oneet 4 
If-supporting, or guyed to to fulfill practically any need, 
prt 150 feet including a 130 foot true 
heavy-duty communication 
tower that is completely self- 


Complete communications catalog sent on request! tp 600 ct guyed models 























i 
Fold-over the no. 25, 
os well as heavy-duty No. 40 
communication tower, can be 
converted into ‘‘fold-over’ 
towers for amateur use... the 
only tower of its kind. They let 
you work “‘on the ground!" 
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Telescoping masts —Unexcelled in design, Roof towers —Available in 10, $5 and 3 Tubing—Just what you want: 6” expanded Bases— Wide variety of roof mount bases. 
structure and strength, with several exclu- foot heights. Most of them are collapsible end with 2” taper to form a solid locking Special locking feature. Also available is 
sive features! All popular sizes, heights ond for easy shipping. Ideal in use—a ROHN joint! High carbon steel. Available 5, 10 cast aluminum roof mounts and many other 
weights available, ““big-seller’’. foot lengths, 1%", 1%" diameter, 16 and types 

18 gauge. 


Get the full and complete catalog from 
your ROHN representative. 


eeee5xs#eeeee#e#e# * 
ROHN Manufacturing Compony 
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Please send me literature on full line of ROHN products. 
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& 116 LIMESTONE, BELLEVUE = es 3 oe 
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RADIO 


filter follow. The SSB signal is fed to 
the demodulator next. Crosby equip- 
ment uses a triple-triode product de- 
tector. 

The demodulated signal is amplified 
by two audio stages. A low-pass filter 
arrangement at the output provides 
additional noise suppression, attenuat- 
ing all noise and interference compo- 
nents above the 3,000-cycle high-fre- 
quency limit of the range. The 
bandwidth of the mechanical filters and 
the overall SSB system is some 3,000 
cycles. Narrow bandwidth improves se- 
lectivity, and noise and interference re- 


voice 


jection, 


ATING 
AUDIO IN 


CARRIER IN 


BALANCE 


SSB IF SIGNAL 





The triple-triode product detector 
(Fig. 3) consists of two cathode fol- 
lowers to which the sideband signal 
and the demodulating carrier from the 
crystal oscillator are applied. Combined 
carrier and SSB signal are applied to 
the cathode-driven output stage. This 
stage is cathode-biased for a strong 
linear output. The output circuit selects 
the difference frequency (original audio 
information) and filters out the demod- 
ulating carrier and the sideband fre- 
quencies. 


Single-sideband converter 


Crosby Laboratories also have an 
OSB 
OUT 


RFC 


Fig. 2—tTriple- 
triode modulator. 


ou 


Fig. 3 — Triple- 
triode product 
B+ detector. 
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Fig. 4—Functional block diagram of Crosby SSB converter. 
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SSB converter. This type of unit is at 
tached to conventional communications 
receivers to permit SSB reception with 
out sacrificing some of the advantag: 
of SSB transmission. 

The receiver’s if output is connected 
to an input converter (Fig. 4). Th 
output of the beating oscillator droy 
the SSB signal frequency to the 250-k 
range. A sideband filter and narrow 
band if amplifier insure a 3-ke selectiy 
ity. A triple-triode product detecto1 
and demodulating carrier oscillato: 
follow. The audio output is fed back 
into the audio system of the commun 
cations receiver. 


SSB transceivers 

SSB is adaptable to communication 
receiver design. The various beating and 
carrier oscillators can supply signals 
for both the transmitter and receive 
sections of the unit. A _ typical 
munications transceiver is the 
SSB-1 shown in Fig. 5. 

The transceiver can be used for voice 
or code communications using single 
sideband with suppressed (reduced) 
carrier or completely removed carrie 
With the insertion of a carrier, a stand 
ard AM communications receiver can 
demodulate the signal. Code transmis 
sion facilities include a 1,000-cycle ton¢ 
oscillator that is keyed and then used 
to modulate the transmitter. 

The first beating oscillator operate 
at 250 ke. If we assume a 1,000-cyclé 
modulating signal, the double-sideband 
output of the balanced modulator would 
locate sidebands at 249 and 251 ke. A 
mechanical filter follows to take out the 
low-frequency sideband. Notice that a 
switch is included for ting the 
carrier, when desired, at the output of 
the filter. 

Two balanced-modulator converters 
follow the sideband filter. The 
beating oscillator operates on 1,150 k 
When mixed with the 251-ke SSB signa 
in the converter, the sideband output 
will be 1,401 ke. The converter is of the 
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Radio Shack Demolishes the 
All-Purpose Amplifiers Must 


Gotoaelehetesbet-mael-me belera-rebledi-) 
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Realistic aad @F- ap ob ba: 8 hae Paging 


5 Watt 
AC Amplifier 


“192? 


FOR CLUBS... 


Factory Assembled; Includes Cabinet 
Order No. 90LX891 Sh. Wt. 7 Ibs. 


SCHOOLS ... SALESMEN . . . ENTERTAINERS-. ..« 
CHURCHES ... DEMONSTRATIONS . . . RALLIES . . . SQUARE DANCES . ~’. 
PAGING . RESTAURANTS .. . MUSIC LOVERS! The compact Realistic 
“Carnival"’ packs enough wallop and quality to help talkers TELL .. . to help 
salesmen SELL... and to let you hear your records at home or office at mini- 
mum cost. Versatile? You can recite Keats over the mike and mix it with 
Brahms’ lullaby on your phono at the same time! NOT a kit! Includes cabinet 
— nothing else to buy! 


SALE-PRICED REALISTIC “CARNIVAL” P.A. SYSTEMS! 
INDOORS! “Carnival” 
plifier, 8” speaker with poe $335° $4QO95 
baffie, lipstick mike with 
Turner 3rd Hand (frees 
hands). 25 ft. cable. Order 
No. 921521, Sh. Wt. 14 Ibs. 


OUTDOORS! “Carnival” am- 
plifier, University PH horn, 
25W driver, crystal bullet 
mike, 25 ft. weatherproof 
cable. Order No. 921520 Sh. 
Wt. 20 ibs. 


Idea That Good 
Cost Over $35 


EXCLUSIVE AT RADIO SHACK! 


4s 


FIRST AND ONLY Amplifier Under 
$20 Designed On Hi-Fi Principles! 
Features AC circuit, high-z mix- 
able microphone and inputs and 
gain controls, 4 and 8-ohm out- 
Hi-fi (low-) hum and I.M. 
16 db @ 10,000 
maroon and white 
7¥x5x 54". 


puts. 
Tone control 
Gold, 

metal cabinet 


cps. 





Talk ss ...and carry an Archer 


P POWER MEGAPHONE 


Includes 6x8',x12” 
Case With Shoulder Sling 


SALE! 7-TRANSISTOR PORTABLE RADIO 


Plays anywhere, costs $30 less 
FREE battery, earphone 
leather case! 

Order No. SOLG00 Sh. Wt. 3 Ibs 


$2995 





$9Q°° 


STANDARD EQUIPMENT FOR Coaches . . 
- Construction Foremen . . . Yachtsmen . .. Racing Officials 

. + + Sightseeing Guides . . . Lifeguards . . . Scoutmasters 
. . Traffic, Police and Fire Depts! 


. Playground Supervisors 





Radio-Shack designed, the lightweight, portable Archer ‘‘Meg”’ 
puts your voice where your legs can’t go! Variable volume con- 
trol! Weather-resist construction! Size 1342” long, horn diame- 
ter 844”. Weighs only 34 Ibs. in your hand, with 6 flashlight 
batteries (extra 78c). Order No. S0L800 Sh. wt. 9 Ibs. 
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CORPORATION 


167 Washington St. 
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—s 


Boston 8, Mass. 
730 Commonwealth Ave., 
230-234 Crown St 


Boston 17, Mass. 
, New Haven 10, Conn 


1959 


Thousands of 
hi-fi, ham, record, 
tape, tool buys! 


JUST OUT — FREE! 
24-Page Bargain Circular 


730 Commonwealth Ave., Boston 17, Mass. 


Please send me the following: 


] SW Amplifier (490LX891) 19.95 
] Indoor PA (#92LX521) 33.50 
[] Outdoor PA (792LX520) 49.95 
~] Power Meg. (7901800) 29.50 
] 7-Trans.Rad. (7901600) 29.95 

_] FREE Bargain Circular 


0 Check 
Nome_ 
Address_ 


Money Order 
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Fig. 6—Balanced modulator converter. 


balanced type. Hence the 1150-ke beat- 
ing carrier is not passed to the output. 

A two-triode balanced modulator is 
used as in Fig. 6. The SSB signal drives 
the grids in push-pull; the beating 
carrier drives them in parallel. As the 
output is push-pull, the carrier cancels 
when the stage is balanced correctly. 
When a carrier is to be inserted, a 250- 
ke component is added at the modulator 
input. A carrier level control regulates 
the strength of the transmitted carrier. 

The final beating oscillator in the 
RCA block diagram operates on 15,650 
ke, producing a sideband frequency of 
14,249 ke at the output of the final 
balanced modulator. Notice that a chan- 
nel switch is shown with the final crys- 
tal oscillator. This permits a choice of 
crystal frequencies according to the 
transmission channel to be used. Equip- 
ment can be operated on any frequency 
between 3 and 15 mc. 

Two power-amplifier stages follow. 
The final one excites the antenna 
through the relay contacts. This relay 
operates in conjunction with the trans- 
mit—receive switching, changing over 
the single antenna between transmitter 
output and receiver input. 


Receive section 
When any other station on the SSB 


PRODUCT DET 


250 KC (MIXER DEMOD) 


DEMODULATING 
CARRIER 


251 KC H 
ssB 
IF SIG 
— B+ 


CODE OR 
VOICE 
OUTPUT TO 
AF AMPL 





Fig. 7—Product detec- 


tor for SSB receivers. 











network transmits (assuming channel 4 
operation), it is picked up on the anten- 
na. If 1,000-cycle modulation is present, 
the sideband frequency is again 14,249 
ke. It first passes through an rf ampli- 
fier to the first mixer. Here it beats with 
a 15,650-cycle component from a crystal 
oscillator. Note that the beating signal 
from this crystal stage was also used 
in the transmit operation. All the crys- 
tal oscillators perform similar functions 
on transmit and receive. 


The second mixer beats the SSB 
signal down to 251 ke. A following 
filter passes only the desired sideband 
spectrum. After additional amplifica- 
tion, the SSB signal is applied to the 
mixer demodulator. 


The demodulator is a heterodyning 
product detector (see Fig. 7). It is a 
simple triode mixer with SSB signal 
(251 ke) and demodulating carrier 
(250 ke) applied to the control grid. 
Sum and difference frequencies appear 
in the output (501 ke and 1 kc). How- 
ever, the 501-kc component is filtered 
out while the 1,000-cycle modulation is 
passed on to the audio amplifier system. 


Phase-shift SSB system 


One of the more recent SSB advance- 
ments has been the development of 
practical systems operating on a phase- 
shift principle. Such systems are em- 
ployed in more elaborate and versatile 
SSB facilities. However, practical and 


economical phase-shift systems have 


been used by radio amateurs. 


In the phase-shift method, as shown 
in Fig. 8, a so-called “doubly balanced 
modulator” is employed. It not only 
removes the carrier but takes out the 
undesired sideband as well. Thus, in 


ANT ih ANT 





this system, sideband filters are not 
needed. On occasion, they are used from 
the standpoint of noise rejection and 
selectivity. 

In the phase-shift system, the actual 
modulation need not occur at a low 
frequency. Low frequencies are used 
(500 ke and lower) in the sideband filter 
method of generation because of the 
better filter responses obtainable at low 
frequencies. However, in the phase-shift 
method of SSB generation, the actual 
modulation can occur at the desired 
operating frequency or at a frequency 
not too much lower than the desired 
output frequency. 

In the generation of the SSB signal, 
two phase-shift actions must occur. The 
doubly balanced modulators (Fig. 8) 
must be excited by two 90° related 
carrier voltages. Similarly, two 90° re 
lated audio signals must be applied to 
the modulators. Each balanced modula 
tor performs the usual task of removing 
the carrier signal applied to its input. 


The double-sideband outputs of the 
two balanced modulators are combined 
Because of the phase relations, two of 
the sidebands are additive and two are 
subtractive. 

For example, the upper sidebands 
could be additive and develop across the 
output. The lower sidebands would be 
subtractive and, with proper circuit 
balance, they cancel exactly, leaving no 
lower sideband in the output. 


The SSB signal is now stepped up in 
power by succeeding linear amplifiers. 
The signal is transmitted and picked up 
by the SSB receivers in conventional 
fashion. Tuner and if systems of the 
SSB receiver are in accordance with AM 
communications receiver practice. 

The SSB signal can be demodulated 
by either the sideband filter product- 
detector method or by a receiver using 
a phase-shift demodulation process. In 
the phase-shift demodulator, the SSB 
signal at the output of the if amplifier 
is applied to two detectors. The two 
detectors are excited by 90° related 
demodulating carriers. The two audio 
outputs from the detectors are now 
applied to an audio combining stage via 
two 90° related audio phase shifters. 
The original audio information is re- 
covered at the output of the combining 
stage and is applied to an audio ampli- 
fier. END 





Fig. 8—Phase-shift method of SSB generation. 
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MODEL 1075 


New Technique Makes TV Servicing 
Easier, Faster, More Profitable 





tf 
AUDIO AMPLIFIER 


Thousands of service technicians already save 
thousands of hours every day with the amazing 


R.F. AMPLIFIER 
Complete r.f. signal 
at all VHF channels. 
Isolates tuner trouble 


4.5 MC AUDIO I.F 
Provides FM modulat 
4.5 mc sound chanr 
This audio Carrier 


AND AUDIO OUTPUT 


njection of 400 cycle 
tone signal simplifies 
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VIDEO DET | | VIDEO AMP. 
test pattern on picture 

signals into video 
amplifier stage 


B&K TELEVISION ANALYST. Enables you to inject to the r.f. amplifier, modulated from tt 
your own TV signal at any point and watch the converter, oF oe built-in 400 cycle tor sect 
. . - Te . e rator ere 

resulting test pattern on the picture tube itself. sit | 

Makes it quick and easy to isolate, pin-point, and i 

correct TV trouble in any stage throughout the 

video, audio, r.f., i.f., sync, and sweep sections of 

black & white and color television sets— including 

intermittents. Makes external scope or wave-form 

interpretation unnecessary. Enables any serviceman 

to cut servicing time in half, service more TV sets individual defective trouble-shooting and correction. 

in 1 ti ll tisf t d stage, i.f. transformer, Makes it easy check bandwidth, 
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VERTICAL Provides separate 
driving pulse to isolate defect 
between vertical oscillator and 


vertical output stage. 








SYNC 
Composite sync 
signals available 
for checking of 
these stages. 














HORIZONTAL Driving pulse ap- 
plied to output stage produces 
full sweep and high voltage if out- 
put system is working. Eliminates 
Rad “ T t uncertainty of B+ boost affecting 
horizontal oscillator operation. 
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Simple Transistor Oscillator 


An easy construction job for the 
beginner, this feedback oscillator 
uses headphones as the inductive 
component in its circuit 


By CHARLES DEWEY 


TO BATTS 1&2 


Ma 


All parts can be mounted on a tiny bakelite strip. 


HIS ultra-simple oscillator uses 

any of the low-cost p-n-p tran- 

sistors. It is easily constructed and 

is just about perfect as a first 
transistor project. 

The low-cost transistor, in certain 
low-power circuits, now completely 
eclipses the tube. For example, the 
oscillator described here was built for 
a total cost of only $3.50. It operates 
from two tiny mercury or penlight 
cells and draws than 1 mw of 
power. Now look how simple the cir- 
cuit is. It contains only one resistor and 
two capacitors. Compared to this, any 
vacuum-tube oscillator looks antique! 

All low-priced transistors are units 
that have failed to meet the stringent 
requirements or production limits set 
for the higher-grade higher-priced tran- 
sistors. I have tested low-cost p-n-p 
transistors from several manufacturers 
and found a_ unit-to-unit beta gain 


less 


CK722, 2N107, 
OR ANY P-N-P JUNCTION TRANSISTOR 





* 


i Cl x.01/200V 
o—_-— + 


p 3474 C2 h.25/2009 


| 


i . V L$ 
Uy id SES : 
BATT 2 BATT I 
R—4,700 ohms, '/2 watt 
Ci—.0!1 yf, 200 volts, molded 
C2—0.25 uf, 200 volts, molded 
BATTI, 2—i.5 volts (penlight or Mallory RM-625RT 
mercury cells) 
V—Any low-cost (CK722, 
2N107, etc.) 
Bakelite mounting board cut to desired size 
Headphones, 2,000 ohms 


p-n-p junction transistor 


Fig. 1—Circuit of the oscillator. 
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variation of more than 100%. Beta is 
the short-circuit current gain for a 
grounded-emitter circuit. Some 
sional units had a very miserable gain 
of 6, while others gave a very respect- 
able beta gain of 12 or more. I found 
one lone unit with a gain of 20. 

An oscillator using a single junction 
transistor must usually have either a 
transformer or a tapped choke as 
an impedance-matching element. This 
transformer, however, adds inordinately 
to the circuit cost. Miniature trans- 
formers that are popular for transistor 
circuits sell for two or three times the 
price of the transistor. In this circuit, 
I eliminated this expensive component 
by letting the externally connected 
earphones become the inductive part of 
the tuned circuit. 


occa- 


Oscillator circuit 
The oscillator uses a grounded-base 


transistor circuit. In this configura- 
tion, the collector output impedance is 
extremely high, while the emitter im- 
pedance is very low. Simply explained, 
this is because the emitter-to-base 
junction is biased in a manner corre- 
sponding to a rectifier passing current 
in the forward or easy-flow direction. 
Conversely, the collector is biased in 
the reverse or high-resistance direction. 

With vacuum tubes, a bias is neces- 
sary to limit plate current to a safe 
nondestructive value. The transisto1 
must be provided with an emitter bias 
to cause sufficient collector-current flow 
for proper operation. Just as it is 
possible to vary the plate current of a 
vacuum tube with a grid-bias voltage, 
the transistor collector current is varied 
with the emitter-bias current. Without 
emitter bias, the only collector current 
is the result of temperature and leakage 
effects and is very small, about 5 wa 

BATT2 and resistor R provide the 
oscillator bias current. The value of 
this circuit bias can, for 
purposes, be determined 
by dividing the bias voltage by the 
value of R. In this circuit, bias « nt 
is 300 mwa. 

Under these conditions, we have an 
amplifier capable of sustaining oscilla 
tions. This occurs because a_ give! 
current change, at low voltage, in the 
emitter causes an almost equal current 
change across a very much higher 
collector impedance, producing a high- 
voltage output. 


all practical 


quite simply 


Fig. 2—Oscillator output as seen on a scope. 
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the BIG NAME 


in radio and TV 


replacements 


Right from the carton —right for the set! That's the way RTV® 
components work — no fuss, no muss — every RTV is right in every 
respect. Over 550 ‘‘RTV"’ models assure the right 
replacement for practically every radio or television control. 
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for always : 


CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 


JUNE, 1959 





a quarter-century of PRECISION * know-how 


is now yours in 





P/A/C 














O 








quality electronic equipment in KIT FORM 


FOR: 


electronic hobbyists 
and amateur radio 


hi-fi custom building 
and service 


science education and 
technical schools 


industrial testing and 
quality control 


PACO is the only line of 
test instrument kits engi- 
neered and produced 
under the auspices of a 
leading test equipment 
and meter manufacturer. 


and, you pay nothing 
extra for the convenience 
of buying PACO kits di- 
rectly from your own 
local parts distributor. 


COMPARE PACO against 
any other kits for per- 
formance, appearance, 
ruggedness, ease of op- 
eration and simplicity of 
assembly and wiring. 


COMPARE PACO?’s su- 
perbly detailed, step-by- 
step instruction manuals 
and giant size wiring dia- 
grams, against any you 
have ever seen. 


SEE HOW PACO sets an 
entirely new standard in 
electronic instrument kit 
design and kit assembly 
instruction. 


b> Available and on display 
at leading 


electronic parts distributors. 


Write for free 


descriptive bulletin. 


*a DIVISION OF PRECISION APPARATUS COMPANY, INC. 
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MODEL B-10 
Settery Climinator Kit 

* less than 0.3% ripple output 
* no external filters a 
Kit Net Price: 1.95 
Factory Wired: 


MODEL C-20 
Res-Cap-Ratio Bridge Kit 
* 10 mmfd to 2000 mfd 
* 4 ohm to 200 megs 
Kit Net Price: 

Factory Wired: ... 


MODEL G-30 

RF Signal Generator Kit 

* 160 Ke to 240 Mc in 8 bands 
* 120 Mc fundamental output 
Kit Net Price: 8.50 
Factory Wired: .......0s0vser $39.95 


MODEL M-40 
High Sensitivity V-0-M Kit 
* 20,000 ohms/volt DC 
* 10,000 ohms/volt AC 
Kit Net Price: 

Factory Wired: .......00+ 


$31.50 
$37.50 


MODEL S-50 

5” Cathode Ray Oscilloscope Kit 

* push-pull vertical and 
horizontal ee 

Kit Net Price: - — 

Factory Wired: .......sscseseee 


MODEL S-55 

Wideband 5” Oscilloscope 

* response DC to 5 Mc 

© push-pull V and H amplifiers 
Kit Net Price: “a oo 50 
Factory Wired: 


MODEL T-60 

Tube Checker Kit 

© full free-point lever 
selector system 

© built-in roll chart 

Kit Net Price: . 

Factory Wired: 


MODEL T-65 

Transistor and Crystal Diode 
Tester Kit 

© testsIceo,gain, leakage, etc. 
© tests both p-n-p and n-p-n types 
Kit Net Price: 39.95 
Factory Wired: ..........0000+ $59.50 


MODEL V-70 

Vacuum Tube Voltmeter Kit 
© wide-range 

© peak-to-peak 

Kit Net Price: 

Factory Wired: .... 


8 


MODEL 2-80 

RF-AF Signal Tracer Kit 

© high gain RF and AF amplifier 
© visual and audible indicator 
Kit Net Price: $29. 
Factory Wired: ........c000 $42.50 





PJAIC 








O ELECTRONICS 
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70-31 84th Street, Glendale 27, L. |., 


New York 


Export: 458 B'way, N .Y. 13, U.S.A., Canada: Atias Radio Corp., Toronto 19. 





| and C2, 


| capacitors and batteries. 
| very little heat and quickly reach the 


However, we must match the hig 
collector impedance to the low emitt« 
impedance in the feedback circuit. Th: 
earphones obviously cannot be tapped 
like a transformer; so the tunin 
capacitor, made up of Cl and C2, i 
tapped instead. The values of these tw 
capacitors can be varied, changing the 
oscillator frequency; their values ar 
not critical. But, to maintain a reason 
able impedance match, C2 should be 
25-50 times larger than Cl. For 
example, to lower the frequency of 
oscillation, Cl could be made .02 sf 
0.5 uf. 

Either a single 1,000-ohm earphone o1 
a 2,000-ohm headset can be used. If it 
is desirable not to use the 
an iron-core choke or  transforme: 
winding can be substituted. The 
lator frequency, of course, will depend 
upon the transformer or choke induct 
ance and some experimenting may b¢« 
necessary to get the proper frequency 

The output waveform across the ea1 
phones, as shown in Fig. 2, is reason 
ably pure for a simple oscillator. The 
chopped-off positive peak is the result 
of driving the collector positive into 
its forward conduction region. This 
clipping can be reduced, if necessary, by 
inserting experimental values of resist 
ance at the point marked X on the 
schematic—try 1,500 ohms first. If a 
high value of resistance that just 
maintains oscillation is selected, the 
sine wave produced will be beautifully 
clean and free from harmonics. 


earphones 


oscll 


Construction 

The oscillator’s parts are small 
enough to fit into a medium-siz 
thimble. Because of this small size, it 
is easy to find a small plastic box t 
accommodate the oscillator circuit and 
its two cells. The oscillator and two 
RM-625RT mercury cells fit easily, 
with room to spare, in a plastic hard 
ware-assortment box. 

With a telegraph key or pushbutton 
in series with either the collector or 
emitter battery, the oscillator becomes 
a very compact and inexpensive 
practice unit. Also, it makes a very 
handy test-signal source for trouble- 
shooting and servicing audio stages 
and equipment. 

To turn off the oscillator, a spdt 
switch is needed to interrupt both the 
emitter and collector cells. Interrupting 
just the emitter cell leaves a few 
microamps of collector current. still 
flowing. 

If the transistor is soldered directly 
into the circuit, grasp the wire leads 
at a point between the transistor and 
solder joint with long-nose pliers. Th« 
pliers then carry away the excess heat 
before it reaches the transistor. Also 
be careful when soldering to the 
They can take 


code 


melting point of the 
compounds. 

This oscillator circuit is simple, in- 
expensive and just the thing for that 
first transistor project. END 
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Dk: 16 Super Deluxe TY KIT— 


0° or 90° — operating pe 17”, 21”, 24” and 27” PICTURE TUBES 
of NEW IN DESIGN-Mounts Horizontally or Vertically 


Produces a 16-Tube Chassis with 30-Tube performance. 
Latest Intercarrier Circuitry and Multi-section Tubes. 
Standard Neutrode Tuner for Selectivity & Fine Definition. 
5 Microvolts Sensitivity (20V peak to peak at CRT grid). 
Fast Action AGC for Drift-Free Steady and Clear Pictures. 
8 Hi-gain Video I.F. Stages for fine Contrast and Details. 
AGC Level Control, for adjusting reception to signal area. 
All Video and I.F. Coils factory pre-aligned and tuned. 
Large 250ma Power Transformer for dependable service. 
12” Speaker or Twin-cone 6” x 9” Speaker. 


Includes LIFE-SIZE step-by-step Building Instructions 
Most Up-To-Date and Practical Course in Television 


$79" 


COMPLETE KIT Including _WESTINGHOUSE PICTURE TUBE 
17” 3S = i7nves, 5994? 21” 2S: = 2ixres, 8108 24” . sappan 2126-51 


‘ Also sold on EASY-PAYMENT-PLAN Buy LIFE-SIZE Instructions— $949 —and buy Parts as you build. ) 


BUILD (w. CABINET ii; TV CHASSIS 


Comparable to the type that Top Mfrs. use on high priced TV sets. 
CABINET KIT with 90% of the job done, includes— 
FRONT SECTION in Solid Mahogany, Walnut or Blond Ko- 
rina. TOP, SIDES, BACK, MASK, SAFETY GLASS, ETC. 
And EASY-TO-FOLLOW ASSEMBLY INSTRUCTIONS 


Front, Top and Sides supplied in a beautiful Piano Finish @ Knob panel 
undrilled @ For matching Mask specify type or number of CRT used. 
Same price—Mahogany, Walnut or Blond. (Shipping weight 36 Ibs.) 


21° CABINET KIT ..... ..-». 2... 24” 


tartades Mosk. 21” $1748 | 24” or 27” 92257 


Decals and Illustrated Instructions 
ready to install, In Mahogany, Walnut, Blond or 
your own color application, to match the decor of the room 


90° TV CONVERSION KIT~ 


Convert any Size, any make TV RECEIVER 
to operate the 24” or ANY 90° PICTURE TUBE. 
COMPLETE SET OF ESSENTIAL PARTS includes 
matched set of 90° YOKE & 18kv FLYBACK, 
30kv FILTER, 6AX4 TUBE, BRACKETS, WIDTH 
CONTROL, CONDENSERS, RESISTORS, ETC. 


List Price $39.75 


2 oe oe bo 


Dimensions 1742” W x ". 
Shipping weight 40 =. 


COMPLETE KIT with SET of WESTINGHOUSE TUBES 
4—6CB6 and 6U8, 6T8, 6C4, 12BH7, 6SN7, 6B06, 6W4, 6K6, 1X2B, 5U4, 
6BN4, and 6CG8 included in the Tuner (less CRT) 














ALL INSTALLATIONS 
FRONT SECTION Safety Glass 
Only 





Complete as pictured (undrilled), 
Natural (unfinished) for 


Gis KEYED AGC KIT 





instali—in 
Compiete inci. 


any make TV RECEIVER 


» most accurate and the easiest Kit 54.59 
6AU6G Tube & Instructions. 





TV PLASTIC OPEN MASKS 
21”°—Rectangular 18” x 22'/." ..... eens 
24”—Rectangular 21” x 26” ... 
27”—Rectangular 21” x 26” 

On 21” specify type number of CRT used 


TV SAFETY GLASS in raed SIZES 


price 8 secs conversion, manune wie 
Wer x 2 nnn 8B98 | 2A" 5 {Similar Kit for ony 70° CRT. . 13" 
TUBULAR CONDENSERS—85°C Top QUuALity—equally as good for Radio or TV work. 


-0047-400v, .01-400v, .02-400v, .047-400v, .001-600v, .0047-600v, .01-600v, .02-600v, .03-600v 5¢ 
-1-400v, .25-400v, .47-400v, .047-600v, .1-600v, .25-600v, .001-1000v, .0047-1000v, .01-1000v.8¢ 
-035-1000v, .047-1000v, .1-1000v, .015-1600v, .03-1600v, .05-1600v, .001-6000v, .005-3000v. .14¢ 


ELECTROLYTIC CONDENSERS—85°C 1-50v, 1-150v, 2-450v, 5-150v, 8-150v,. .19¢ 


20/20-150v, 50/30-150v, 40-150v, 10-450v, 20-450v, 30-450v, 40-450v, 60-450v, 80-450v 


CARBON RESISTORS—Regular factory stock in Stackpole, 1.R.C., Speer, etc. 


V2 WATT 10% 10, 39, 47, 100, 120. 150, 270, 330, 390, 470, 560, 680, 820, Ik, 18000.... 
V2 WATT 10% 2700, 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 18k, 22k, 27k, 33k2.... 
‘2 WATT 10% 39k, 47k, 50k, 56k, 68k, 82k, 100k, 120k, 150k, 180k, 220k, 270k, 330k2.... 
WATT 10% 390k, 470k, 560k, 680k, 820k, 1, 1.2, 1.5, 2.2, 6.8, 10, 15 MEGO...... 
WATT 10% 3.3, 10, 39, 100, 120, 150, 330, 470, 560, 680, 820, Ik, 1800, 2700, 47000.. 
WATT 10% 6800, 10k, 15k, 18k, 22k, 27k, 33k, 39k, 47k, 68k, 82k, 100k, 150k, 470k, 680k° 
WATT 10% 18, 22, 82, 100, 180, 2200, 3900, 4700, 6800, 8200, 18k, 22k, 100k, 470k2.... 
CERAMIC CONDENSERS 1, 2, 3, 5, 6, 10, 22, 25, 47, 50, 51, 56, 82, 100, 120, 200 mm 
CERAMIC CONDENSERS 220, 250, 270, 330, 470, 1k, 1200, 1500, 2k, 5k, 6800, 15k mmr ---- 
MICA CONDENSERS 5, 25, 50, 60, 68, 75, 100, 120, 150, 220, 270, 330, 470, 510 mmr .... 
MICA CONDENSERS 560, 680, 820, 1k, 1500, 2k, 2500, 3300, 4700, 6k, 6800, 8k, 10k mmf .. 


More "DOLLAR Buys"—Deduct 10% ON ANY ORDER OF $10 OR OVER 


1 2— ELECTRIC MOTORS 112 voit. 1001 uses... (1) 5— KENRAD TUBES #12SJ7 total list price $16 .$1 
} 6— SOCKET WRENCHES (Set): 3/16” to 7 () 2— GENERAL ELECTRIC TUBES +12SK7. 

| 1-LB. SPOOL ROSIN CORE SOLDER () 10-RCA TUBES +37 

L) 3=-TV ALIGNMENT TOOLS assortment #1 ... oO 4-SYLVANIA TUBES #1LD5 

H3- ad ryt ee ed TOOLS assortment #2... [) 4=—KENRAD TUBES +1LE3 

~ ALIGNMENT TOOLS assortment #3 ... 0 2—PHILCO TUBES +1T5 
}3- 
}4— 











TV ALIGNMENT TOOLS assortment #4... 3 - 
Vv oe C) 2- GENERAL ELECTRIC TUBES #25¢5 
ALIGNMENT TOOLS assortment #5... [2 — PREMIER TUBES #50 


RCA 1 4 oO & yes as 
pn bh sg eed $' 5 2-KENRAD TUBES parte 


CH ALIGNMENT TOOL is different and valued at over $1 


im. jO000000 


“ONE DOLLAR.:.,: 


As much as $15 worth — Everything Brand New 
and sold to you with a money back guarantee. 


DEDUCT 10% ON ANY ORDER 


“ $10 OR OVER 
(ON DOLLAR BUYS 


Plus a FREE SURPRISE PACKAGE 


$15 — ""JACKPOT'' TELEVISION PARTS 
1—RCA 70° FLYBACK TRANS. #75240.... 


40 — ASST. PRECISION RESISTORS best size. 
35 - ASST. DISC CERAMICS — best 
1-5” PM SPEAKER 5 ms 
20 — TUBULAR CONDENSERS 
20 — TUBULAR CONDENSERS 
50 — ASSORTED FUSES opular 
100 — ASST. “2 WATT RESISTORS some 5e%.. 
70 — ASSORTED 1 WATT RESISTORSsome 5 
35 — ASSORTED 2 WATT RESISTORS«ome 5 
50 - ASST. TUBULAR CONDENSERS 
10 — 6’ ELECTRIC LINE CORDS 
5 -— TV CHEATER CORDS both plugs 
4-50° SPOOLS HOOK-UP WIRE 4 colors .... 
_ 50 — STRIPS ASST. SPAGHETTI ° 
} 100 — ASST. RUBBER GROMMETS best sizes 
100’ — TWIN LEAD-IN WIRE 3002 heavy duty 
50’ = FLAT 4-CONDUCT. WIRE many purposes . 
25'- INSULATED SHIELDED WIRE. ° 
32’ — TEST PROD WIRE ceiux rd or Diack) 
1=-$7 INDOOR TV ANTENNA! gain 3 sec 
20 - ASST. TV KNOBS, ESCUTCHEONS, ‘Ete. 
} 3- ASST. TOGGLE SWITCHES pst, dpdt, etc 
6 = ASST. SLIDE SWITCHES spst, apat, 
4— BAKELITE KNIFE SWITCHES . 
100° — FINEST NYLON DIAL corn. best size 
200 — SELF TAPPING SCREWS <5 x 1” ° 
35 — ASST. RADIO KNOBS w and push-on .. 
100 — KNOB SPRINGS dard size %” x 1 
100 — ASSORTED KNOB SET-SCREWS 
25 —- ASSORTED CLOCK RADIO KNOBS 
600 — ASST. H'DWARE screws, nuts 
35 — ASST. SOCKETS octal, noval and miniature 
20 — ASSORTED TUBE SHIELDS est sizes. ... 
50 — ASST. MICA CONDENSERS «ome in 5% .. 
50 — ASST. CERAMIC CONDENSERS 
10 — ASST. VOLUME CONTROLS iess 
5 - ASST. VOLUME CONTROLS with swit 
100 — VOLUME CONTROL HEX NUTS 
20 — ASST. PILOT LIGHTS ' 
10 = PILOT LIGHT SKTS t type 
50 — ASST. TERMINAL STRIPS 
10 — ASST. RADIO ELECTRO. CONDENSERS. 
5 - ASST. TV ELECTROLYTIC CONDENSERS. 
25 —- ASST. MICA TRIMMER CONDENSERS. 
2 — ELECTROLYTIC COND. 40/40 , 
30 —- FP CONDENSER MOUNTING WAFERS. 
3 —- ELECTROLYTIC CONDENSERS 80-45 
3 —- ELECTROLYTIC COND. 10 
10 — HV TUBULAR CONDENSERS 
10 — HV TUBULAR CONDENSERS 
10 — HV TUBULAR CONDENSERS 
35 — MICA COND. 20-Smmf & 15-25 mmf 
35 — MICA COND. 20-50 mmf & 15-68 mmf ...... 
35 — MICA COND. 20-100 mmf & 15-270 mmf.... 
35 — MICA COND, 20-470 mmf & 15-680 mm/f.... 
35 — MICA COND, 20-820 mmf & 15-1000 mmf... 
35 — MICA COND. 20-2200 mmf & 15-2400 mmf... . 
35 — MICA COND. 20-3300 mmf & 15-4700 mmf... . 
1 35 = MICA COND. 20-6800 mmf & 15- 10000 mmf... 
35 — CERAMIC COND. 20-5 mmf & 15-10 mmf... 
35 — CERAMIC COND. 20-25 mmf & 15-47 mmf .. 
35 — CERAMIC COND. 20-56 mmf & 15-82 mmf .. 
35 — CERAMIC COND. 20-100 mmf & 15-150 maf . 
35 —- CERAMIC COND. 20-270 mmf & 15-470 mmf. 
35 — CERAMIC COND. 20-1000 mmf & 15-1500 mm! . 
35 —- CERAMIC COND —20°0 mmf & 15—5000 mmf . 
50 —- 100K2 V2 WATT RESISTORS 
75 -470K2 V2 WATT RESISTORS 
10 — ASST. WIREW'ND RES. 5. 10, 2 
3- AUDIO OUTPUT TRANS. 5016 
3- AUDIO OUTPUT TRANS. 6x6 or 
3-1.F. COIL TRANSFORMERS 456 
13=—1.F. COIL TRANSFORMERS 10.7 m 
4—- OVAL LOOP ANTENNAS t hi-gain 
} 3-LOOPSTICK ANT. ‘ 
12 — RADIO OSCILLATOR COILS. 456 ke wes 
}3=— V2 MEG VOLUME CONTROLS with switer 
5 -50K VOLUME CONTROLS \ wite 
} 10 — SURE GRIP torts CLIPS. 
1- GOLD GRILLE CLO x14 
5 — SETS SPEAKER PLUGS ‘ 
10 — SETS PHONO PLUGS ond PIN JACKS.. 
2 — $2.50 SAPPHIRE NEEDLES 10.000 piayings. 
5 — DIODE CRYSTALS IN21 2—IN22 1—IN64, 
3 — DIODE CRYSTALS N60, 1—IN64, 1—IN6®, 
2 — SELENIUM RECTIFIERS 1—65ma & 1—150 ma 
~} 15 = ASST. TV COILS s peaking, width, et 
15—TV CRT. SOCKETS with 18” i 
5 —HI-VOLT. ANODE LEADS with 18 pads .. 
10 — TV CARTWHEEL CONDENSERS toxv.... 


HANDY WAY TO ORDER—Simply tear out advertisement 
and pencil mark items wanted (X in square is sufficient); 
enclose with money order or check You will receive a 
new copy of this ad for re-orders 

ON SMALL ORDERS =tne ude 
will be refunded Larger orde 


numbers... . 


001-1000v.... 


with plugs ... 


best sizes 


rivets, etc., 


stamps for postage, excess 
rs shipped express collect 


Free—CONDENSER and RESISTOR CODE CHARTS sritl each order 


BROOKS RADIO &TV CORP. , 84 Vesey St., bept.a, New York 7, N.Y. 


JUNE, 1959 


TELEPHONE 
COrtland 7-2359 
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Part V. 
the two most important parts 


Sales and service are 


of mobile radio. Consider your 
fees, test equipment and per- 


sonnel requirements 
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By LEO G. SANDS 


ESS than a dozen manufacturers and 
several thousand independent 
service-shop operators are in the 
mobile radio business. Manufac- 

turers have found it a rough, competi- 
tive business, yet not unprofitable to 
those at the top. Service shops, however, 
enjoy a steady year-round income from 
servicing and installing mobile radio 
equipment. 

Selling new equipment is the job of 
salaried sales engineers employed di- 
rectly by the manfacturers, through 
manufacturers’ representatives and 
through independent dealers. Most of 
the industry’s dollar volume is ac- 
counted for by salaried employees of 
Motorola, RCA, General Electric and 
Bendix Radio who work on straight 
salary plus some sort of incentive plan 
(depending upon company policy). 

A rep sometimes receives a retainer 
from the manufacturer he represents, 


but most work on a straight commission 
basis. They seldom invest in merchan- 
dise, taking orders for delivery from 
the factory direct to the user, and wait- 
ing for their commissions after payment 
has been received by the manufacturer. 



























Independent service dealers who sell 
mobile radio equipment may act as 
salesmen working on a commission basis 
or, when they have sufficient finances, 
they buy merchandise, stock and resell 
it at a profit. The discount margin, 
however, is small, ranging from 10% 
to 25%. 

The discount is small because of the 
competitive nature of the mobile radio 
business. The list price cannot be made 
high enough to allow an attractive profit 
to dealers without the manufacturer 
losing sales. However, some sales are 
big enough in dollars to yield a hand- 
some profit to the aggressive dealer. 

A dealer should stock at least a base- 
station setup and a mobile unit for 
demonstrations. Many prospective pur- 
chasers want a demonstration. 

The equipment must be supplied with 
crystals and tuned to the frequency for 
which the purchaser is to be licensed. 
Most service shops do not maintain a 
stock of crystals for various frequencies 
although most do have facilities for 
tuning up and checking out the equip- 
ment. 


Dealers who concentrate on selling 







Essential instru- 
ments for servicing 
2-way radio. On the 
shelf at the far left 
is a relative field- 
strength meter. In 
the center is a fre- 
quency meter for 
measuring trans- 
mitter frequencies. 
It can also be used 
as an rf signal gen- 
erator. At the right 
is an FM deviation 
meter for measur- 
ing transmitter 
modulation. The 
vom is obvious and 
the tube checker is 
a mutual-conduc- 
tance type. 
















“packaged” equipment for use on com- 
monly used frequencies, such as fo! 
low-power industrial and taxicab serv 
ice, can get by with a small stock of 
crystals and factory pretuned equip 
ment. 


Installation fees 

Here is a typical transaction. A man 
ufacturer’s sales engineer sells a mobile 
radio system direct to the user, the local 
service dealer getting a spiff, in som« 
cases, for submitting a prospect. The 
sales engineer then turns the installa 
tion job over to a local service deale 
who is paid from $15 to $35 per vehicl 
for installation. He is also referred to 
the customer as “the” man to handle 
service on a per-call or monthly con 
tract basis. 

When a service dealer makes the sal 
himself, he orders the equipment from 
the factory, bills his customer and pays 
the manufacturer the list price less his 
discount. He also bills his customer for 
installation and generally tries to sel 
him a service contract. 


Equipment leases 

Sometimes the customer leases equip- 
ment direct from the manufacturer o7 
from a dealer. The monthly rental is 
usually based on amortization of the 
equipment (at list price) over a 5-yea1 
period plus interest on the investment 
A monthly service charge is added to 
the monthly payment. Installation 
charges are usually billed when rez 
dered. At the end of a 5-year lease peri 
od, the customer often has the option to 
renew, either at a lower rate or at the 
same rate, but with new equipment 
replacing the used equipment. Some- 
times the lessee has the option to buy 
the equipment at the end of the 
period for $1 or some other nominal] 
figure. 


lease 


Service charges 

Service rates vary widely. Some shops 
charge from $5 to $10 per hour. On a 
monthly contract basis, charges vary 
all over the lot, seldom based on good 
business practice, but generally on what 
the traffic will bear, which is usually tox 


little. Some shops offer to service a 
mobile unit for $10 to $15 per month, 
including tubes and parts. Others 
charge $7.50 to $10 per month with 
tubes and parts extra. 
Personnel requirements 

To service mobile radio equipment 


properly, a big investment in test equip 
ment is necessary. Even more important 
is experience and training. The shop 
owner is usually the most skilled man 
in the organization. As his business 
grows, he hires technicians who must 
also be skilled. 

To service transmitters, one must 
have a first- or second-class radiotele- 
phone license which can be obtained 
free by any US citizen who can pass 
a written examination on electronic 
theory and FCC rules and regulations. 
Several correspondence courses are 
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available, and numerous resident 
schools offer courses which provide the 
necessary training. 

Besides a license, a potential mobile 
radio service technician should be famil- 
iar with transmitters and superheter- 
odyne receivers. Mobile equipment needs 
skilled, tender loving care for optimum 
results. Training in servicing mobile 
equipment is not easily obtained 
since few schools offer special courses, 
beyond preparation for license examina- 
tions. 


Getting a license 

A base station may be operated by the 
holder of any class of FCC operator’s 
license except amateur. 

A restricted radiotelephone opera- 
tor’s permit is the minimum grade of 
license required by the base-station 
operator. However, on railroads where 
the railroad management decides who is 
to be authorized to operate radio sta- 
tions, or when the base station is 
licensed in the Citizens radio service, no 
operator’s license is required. 

A third-class radiotelephone opera- 
tor’s license authorizes a person to 
operate 2-3-mc radiotelephone trans- 
mitters on board boats. No license is 
required for operating a vhf station on 
board ship, but the master of the vessel 
shall have authority over the use of the 
equipment. Anyone may talk over a 
mobile or ship radiotelephone. 

Mobile radio transmitters and base- 
station transmitters may be serviced, 
tested or tuned only by a person holding 
a first- or second-class radiotelegraph 
or radiotelephone operator license. Any 
other person may also perform this 
work, but only in the presence of a 
licensed operator and with his author- 
ity. 

The operator’s license or verification 
card must be posted at the radio trans- 
mitter where and when performing 
service work, whenever the transmitter 
is in actual operation. 

A log must be kept at the base station, 
in which the service technician enters 
all pertinent details of the service work 
performed by him or under his direc- 
tion. He also enters his name and 
address as well as the class, serial 
number and expiration date of his 
license. 

In the log, entries must also be made 
showing the names of all persons re- 
sponsible for operation of a transmitter. 
Each such person signs his name (not 
initials) and notes the time when com- 
ing on and going off duty. 

Entries must also be made in the 
station log whenever transmitter fre- 
quencies are measured. Except in the 
Citizens radio service, transmitter fre- 
quencies must be measured when the 
transmitter is initially installed and at 
intervals not to exceed 6 months. Fre- 
quency must also be measured when a 
change is made in a transmitter which 
affect carrier frequency or its stability. 

A code transmitting and receiving 
test must be passed to obtain a radio- 
telegraph license. 
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RADIO LICENSE REQUIREMENTS 
Class of License License Examination Elements 
ium vv vi wi wil 


Radiotelephone, 
first class 2 
Radiotelephone, 
second class 2 
Radiotelephone, 
third class 
Restricted radiotele- 
phone permit’ 


Radiotelegraph, 

first class x x 
Radiotelegraph, 

second class x x 
Radiotelegraph, 

third class x Xx 


x This element required. 

No written or ora! test. 

2Required only when ship radar is to be serviced. 
3Required only for aircraft radiotelegraph endorse- 


The chart lists the numbers of the 
written examination elements which 
must be passed for obtaining the vari- 
ous grades of operator licenses. 

Element I includes questions avout 
basic law applicable to radio communi- 
cations and deals mainly with laws 
about operator license requirements and 
responsibilities. 

Element II covers general basic oper- 
ating practice, including procedures for 
handling distress and safety communi- 
cations as well as proper general 
operating conduct. 

Element III is a technical examina- 
tion covering basic electrical and elec- 
tronic theory, simple transmitter and 
receiver circuits, batteries, motors, 
generators, meters, tubes, antennas, 
wave propagation, modulators, multi- 
vibrators, frequency meters, transistors, 
magnetrons and klystrons. 

To service mobile radio equipment 
only elements I, II and III must be 
passed. Those who want greater pres- 
tige or who might want to put in a 
hitch at a broadcasting station can take 
element IV to win a first-class radio- 
telephone ticket. 

Element IV covers series and parallel 
circuits, transformers, pads, equalizers, 
audio amplifiers, more complex trans- 
mitters and receivers, FM, phase moni- 
tors, power supply circuits, coaxial 
cables, TV transmitters, microwave 
links and even color TV. 

Element V covers radiotelegraph op- 
erating practice and element VI is a 
technical exam covering radiotelegraph 
circuits, radar, loran and direction find- 
ers. Element VII concerns aircraft 
radiotelegraphy and is highly technical. 
Element VIII is a technical exam cover- 
ing ship radar techniques. 

Several books are available for study 
before taking a license examination. 
These include: 

License Manual for Radio Operators, by 
J. Richard Johnson (Rinehart & Co.) ($5) 

How to Pass Radio License Examina- 
tions, by Charles E. Drew (Wiley) ($6.37) 

Radio-Telephone License Manual (Editors 
& Engineers) ($3.75) 

Radio Operator’s License Q & A Manual, 
by Milton S. Kaufman (John F. Rider) 
($6.47) 

Commercial Operator’s Q & A License 
Guide (Ameco) (Elements I & II, $0.75; 
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Element III, $1.7 Element IV, $1.25) 

Radio Operating Questions and Answers 
by Hornung & McKenzie (McGraw-Hill) 
($5.88) 

In addition, both correspondence and 
resident courses are offered by schools 
specializing in training of persons for 
FCC operator license examinations. 


Test-equipment requirements 

High-grade professional equipment is 
required for two-way radio servicing. 
Equipment adequate for _ servicing 
broadcast receivers and TV sets will 
seldom suffice. Standards are much more 
critical. Beside the usual vtvm, multi- 
meter and hand tools, the well-equipped 
mobile radio requires precision- 
grade signal generators, frequency 
meters, modulation-deviation meters, 
special tune-up testers for various 
makes of equipment, and rf wattmeter 
and a truly critical tube tester. 


shop 


Tube testing 
The best test for tubes is substitution. 
When checking tubes in a receiver, after 
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Setup for testing tubes by substitution. 


testing all tubes in a critical tester 
which checks dynamic mutual conduc- 
tance, substituting a new tube in each 
socket may reveal defects missed by the 
tester. Feed a feeble signal from a 
signal generator to the receiver whose 
output is monitored by an ac voltmeter 
as in the diag a vtvm connected 
to the second li yn an FM receiver 
or the ave bus of an AM receiver. 

However, a relatively cold tube may 
work fine after minutes or 
hours of use. When time permits, new 
tubes should be preheated in an aging 
rack. 

One tube fault missed by many gen- 
eral-purpose testers is grid emission. A 
tube with this defect may test OK, but 
can raise havoc in a mobile receiver. 
Recently, general-purpose tube testers 
have appeared on the market which 
check for grid emission. If your tube 
tester does not, a special grid circuit 
tester may be used. Just one tube with 
grid emission can cause receiver insta- 
bility. It takes a very sensitive tester 
to detect the amount of grid 
emission which can cause mobile radio 
troubles. When a tube which tests OK 
in a general-purpose tester works in one 
socket but not in another, suspect grid 
emission. 


1 £63) 
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Signal generators 
In the hands of an expert, an electric 
razor may suffice as a signal generator 
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4 NEW lit 
COUPLERS 


In just a matter of second 

engineered B-T couplers featuring 
‘No-Strip’ terminals provide a low loss, 
matched installation for superior 
multi-set performance. 


2-SET COUPLER — maximum inter-set 
isolation — minimum signal loss 
Model A-102 Two-Set Coupler delivers 
more signal to each TV or FM set, with 
greater inter-set isolation than other 
couplers. A new original B-T circuit with 
phase canceilation feature automatically 
defeats interfering signals. No ghosts, no 
smears, ideal for color TV and FM. 

List 2.95. 
NEW ®8-T COUPLERS-4-SET, HI-LO & UHF-VHF 
A-104 FOUR SET COUPLER. Low loss 300 ohm 
directional coupler only 7 db insertion loss and 12-20 
db inter-set isolation. Flat response 50 to 220 me. 


List 3.95 
A-105 HI-LO ANTENNA COUPLER. Combines low 
band and high band VHF antennas or provides 
separate low and high outputs from a common line 
or antenna. List 3.50 


A-107 UHF-VHF ANTENNA COUPLER. Combines 
VHF and UHF antennas, or provides separate 
VHF and UHF outputs from a common line or 
antenna. List 3.50 


A-100 OUTDOOR MOUNTING KIT. Bracket and 
strap assembly for fast, easy mast mounting of 
models A-102, A-104, A-105, A-107. List 90¢ 
SMARTLY STYLED 
WEATHERPROOF « NON-BREAKABLE CASE 


Available at parts distributors. 
For further information write Dept. RE-6 


BLONDER-TONGUE LABS., INC. 


9 Alling Street, Newark 2, N. J. 
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for aligning an AM broadcast receiver. 
An expert can often diagnose troubles 
using a wet finger as a voltmeter. 

A vhf or uhf communications re- 
ceiver, on the other hand, is expected to 
deliver useful and understandable 
speech when its input is tickled by an 
rf signal with an intensity of less than 
1 wv. Improper adjustment of just one 
trimmer can reduce sensitivity enough 
to render the receiver essentially use- 
less for its intended purpose. 

Such a receiver can be aligned for 
optimum performance only by compe- 
tent persons with adequate instruments. 
Wet-finger voltmeters and electric-razor 
signal generators won’t do. 

Neither will a cheap signal generator. 
It suffices for aligning home radio sets, 
but not in this field. 

“Cheap” signal generators will not 
do because it’s expensive to design and 
manufacture a signal generator with 
the required frequency stability, cali- 
bration accuracy and low leakage. There 
are several suitable signal generators 
on the market, but they are priced from 
$200 and up, not $20 and up. 

While these figures may stagger some 
service-shop operators, facts must be 
faced. The if amplifier of a _ typical 
mobile system receiver is very selective, 
but is nevertheless flat-topped to pre- 
vent excessive distortion. When aligning 
the rf section, the input signal must be 
an 1 sav. A signal far in excess 
of 1 wv reaches the receiver, because 
of just plain signal leakage, from an 
inadequately shielded signal generator. 

Laboratory methods must be used to 
heck the true performance character- 
istics of receivers used in this service. 
Receiver gain is measured by feeding 
a known signal to the input while 
measuring the output at the speaker 
terminals. For example, a typical re- 
ceiver is expected to deliver so many 
milliwatts of audio output with a signal 
of so many microvolts or a fraction of a 
microvolt. It takes precision equipment 


less 


to make such measurements correctly. 

Receiver selectivity is measured by 
feeding a signal to the receiver so many 
ke off resonance to deliver audio at the 
specified reference level. For example, 
if a receiver’s response is rated at no 
more than 6 db down at +15 ke, the 
signal input for reference output must 
be no more than 6 db (twice the volt 
age) higher than at the resonant fre- 
quency. The signal generator’s calibra- 
tion accuracy must obviously be of high 
order. Its output attenuator must also 
be accurate. 

For overall alignment, a precision- 
grade uhf-vhf signal generator is 
required. For if alignment, a less pre- 
cise signal generator will do. However, 
its characteristics must be known. 

Receiver sensitivity can also be meas- 
ured by metering the audio output with 
no signal applied, noting the noise level 
at the audio output. An unmodulated rf 
signal is fed to the input of the receiver, 
the intensity of the signal being ad- 
vanced until background noise drops 
20 db. This measurement indicates how 
many microvolts input are required to 
get 20 db of noise quieting. Obviously, 
accurately calibrated, precision equip- 
ment is required. 

The signal generator’s frequency 
stability is also important or one will 
spend considerable time retuning the 
generator as it drifts. It is also possible 
to align the receiver to the wrong side 
of the local oscillator, above or below 
the local oscillator frequency by the 
value of the intermediate frequency. 

In addition to continuously tunable 
signal generators, some employ crystals 
which deliver an rf signal at the desired 
frequency. However, their use depends 
upon having an assortment of ec 

Next month we will continue 
the technician’s viewpoint, and 
the methods required for making fré 
quency and power measurements. Test 
equipment, tools and servicing problems 
will also be covered. TO BE CONTINUED 
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DC-TO-DC CONVERTER 


This circuit provides a simple source 
of high-voltage de for transmitters, re- 
ceivers and other applications in auto- 
motive and marine equipment. The 
following specifications apply: 

Output 


@ 0 Watts 


0 125 060 
0 250 «= .060 


A number of transformers (T 
TY-S series or equivalent) at different 
output voltages and current ratings is 


12 


PWR TRIAD 
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available for use in these circuits. The 
lowest-power-rated of these is efficiently 
driven by a pair of 2N554’s in the ci 
cuit shown. (With other transfo1 
other component values may be re 
quired. Check with the 
manufacturer.) Some of 
transformers may  be_ improperly 
phased. If the circuit does not oscillate, 
reverse the transistor leads. The 
output is rectified by a bridge made uj 
of four 1N1566’s. The power transistors 
must have a heat sink.—Motorola 
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B- COLLECTOR CONNECTED 
TO CASE 
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INJECTORALL 
Ph Lledo 


TUNER CLEANER 
AND LUBRICANT 


with... 
INJECTOR NEEDLE 


The BEST CLEANER 
on the market today! 


INJECTORALL co. 


Brooklyn 14, 
New York 








SUITS NEED PRESSING—- 
MERIT DEFLECTION YOKES 
DO NOT! 

Merit deflection yokes are cosine wound 
TO FORM, not pressed. Pressing can 
lead to distortion and poor focusing. 

Pressing after winding frequently 
causes breakdown. 


MERIT COILS AND TRANSFORMERS 
HAVE “BUILT-IN” ADVANTAGES, 


Each Merit yoke is 
100% LIVE TESTED 


COMPARE IT WITH 


IM EGFR I'L 
MERIT = AND TRAN Oa COnr 
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DON’T SHOOT THE 
SERVICE MAN 

So says Confidential Magazine in its 
April issue, with an article apparently 
written by a service technician with 
considerable practical experience. The 
story puts the blame squarely on the 
manufacturers who “, waste your 
time and energy .. . simply because 
[they] have designed your set so badly.” 
The story makes several valid points, 
but goes off the deep end in places. 
Example: “. . . color television ought 
to be crated complete with a physics 
professor and his rations.” 


TECHNICIANS FORUM SET 

The Television Service Association of 
Delaware Valley will sponsor an Elec- 
tronic Technicians Forum in coopera- 
tion with parts distributors, manufac- 
turers and their representatives. The 
38-day exhibit, June 12-14 will be held 
at the Benjamin Franklin Hotel in 
Philadelphia, and will include technical 
presentations and demonstrations of 
new products. Dave Krantz, coordinator 
of the event, said that he expects 1,500 
technicians to attend. 


PRINTED-CIRCUITRY 
PROGRESS 

From a letter from Frank Moch, 
executive director of NATESA, comes 
this encouraging news: 

“T have just returned from the meet- 
ing of the Institute of Printed Circuits 
during the IRE meeting in New York 
City. Present were about 65 top men 
representing all phases of the printed- 
circuit art, including national service 
managers of Admiral, G-E, Magnavox, 
Motorola, RCA, Sylvania and 
inghouse. The program consisted of 
three speakers on each of three sub- 
jects, service, manufacturing, and raw 
materials. 

“As a result of this meeting and of 
discussions that I have been participat- 
ing in for the last several months with 
a number of set manufacturers, I can 
report that printed boards are here to 
stay, and that all set producers can be 
expected to use them. At the same time, 
many of the complaints we learned 
about in our printed-board survey [a 
summary of which is given on page 50 
of this issue—Editor] will be cleared un. 
Among these advances will be boards 
with all components on one side only, 
actual circuit diagrams on the other 
side, exceptional accessibility to all 
parts, longer leads permitting parts to 
stand off boards for easier removal, 
better scorch resistance, definite reduc- 
tion of conductors 

(Continued on page 94) 
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better reception on 
1, 2 or 3 tv sets... 
with one antenna 


NEw |& 1) B-23 


TWO-SET 
BOOSTER 




















West- | 


separating from | 


From B-T comes the most important ad- 
vance in better TV reception for 1958 — 
a broadband TV amplifier that boosts 
signal strength on all VHF channels and 
operates 1, 2 or 3 TV sets with one an- 
tenna—no tuhing required. 


Combines two functions in one — 

@ BOOSTS signal strength on 1 or 2 TV 
sets —up to 6 db gain operating two TV 
sets from one antenna. 

@ COUPLES 2 or 
present antenna 
powered couplers in 
by more than 2 to 1. 


3 TV sets—using the 
Outperforms non- 
any reception area 


Check these B-23 features: 


@ Ideal for color — add a color TV set and 
keep present black-and-white set, use the 
same antenna — the result, sharper, clear- 
er pictures on both sets @ Low noise 
figure — designed to work with new VHF 
sets @ Reduces interference @ Easily 
installed at terminals of set 


@ Automatically 
@ Ideal small TV 


antenna 


amplifies channels 2-13 
system 


For operating 3 to 8 TV sets, use the 
B-T Labs DA8-B—more than 10 db 
gain on all VHF channels. 


The DA8-B Distribution Amplifier is a 
broadband, all-channel unit that requires 
no tuning, impedance matching devices, 
pre-amps or other special fittings. Ideal 
for all small TV systems (garden apart- 
ments, motels, TV showrooms). Approved 
for color. Only $94.50 


The B-23, the DA8-B, and other B-T 
quality engineered products, are available 
at electronic parts distributors. 


For further information, use coupon. 


BLONDER-TONGUE LABS., INC. 
—— 9 Alling Street, Newark 2, New Jersey 


Please send me literatur 


C B-T B-23 


e covering: 
[] B-T TV Accessories 








Name 


Address. — 





—_— Zone State—__. 
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How far can you go in electronics... 


Two years ago, Field Engineer William G. Miles was 


asked to outline his thinking on how far he could go in 
electronics at IBM ... without a degree. Now, he re- 
views the progress he’s since made. His present posi- 
tion: Group Manager, responsible for keeping one of 
America’s largest electronic computers in top operating 


condition. Here’s h t 


HURDLING THE DEGREE BARRIER. sw | few years ago,” recalls 
Bill Miles, “I felt that I’d gone about as far as a technician could 
without a degree. I just couldn’t hurdle that education barrier. 
Now, thanks to IBM, I have a solid electronics education. I’m a 
Group Manager on Project SAGE, responsible for 20 field engi- 
neers. My future looks brighter than it ever did. I don’t know of 
another company where a technician can go farther or receive 
more recognition, without a degree, than at IBM.” 


UTILIZING HIS NAVAL TRAINING. Bill Miles became interested 
in electronics in high school and spent three years as a Naval 
Aviation Radar Technician. After discharge from service, he 
worked as a TV serviceman, at the same time pursuing an engi- 
neering education at night. “I knew there were good career 
opportunities around somewhere, but I couldn’t find them,” Bill 
Miles says. “I investigated several big companies. They were im- 
pressed with my ability, but my lack of a degree kept me from the 
kind of a career I wanted. Then I answered an ad similar to this.” 
EXTENSIVE ELECTRONICS SCHOOLING. In May 1955, Bill Miles 
joined IBM and began an extended training course in electronic 
computers. ““The teaching was adult and as technically advanced 
as I could ask for,” he says. ‘“‘Each day, I gained a deeper knowl- 
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edge of electronics and added to my professional stature. IBM 
shows real interest in you as an individual: what your goals are, 
what plans you’ve made to reach your goals, how the company 
can help speed you toward them or even higher goals.” 


ASSIGNED TO SAGE SITE. After his training, Bill Miles was as- 
signed to a SAGE site. SAGE is an important link in America’s 
air defense, and the heart of SAGE is a real-time computer which 
is probably the world’s largest and most reliable. 

The SAGE computer analyzes radar data with uncanny accu- 
racy, checks it against available air traffic information, and 
presents visual displays to assist the Air Force in identifying 
flying objects as friend or foe. By remote control, the computer 
can also guide interceptors or BOMARC missiles to the target 


UPGRADI? ECHNICIANS,. “The job of IBM field engineers is 
to keep SAGE computers running,” explains Bill Miles. ‘This 
involves maintaining, testing, and checking computer units. It 
means anticipating trouble before it occurs. The work turned 
out to be exactly what I was looking for. I had a chance to do 
work ordinarily done by graduate engineers . . . work usually 
denied to men without a degree. Of all the companies I know, IBM 
appears to he one of the few which upgrades technicians to levels 
of engineering responsibility . . . levels dictated not by your formal 
education but by your native talents.” 

MANY EDUCATIONAL OPPORTUNITIES, “SAGE field engineers 
have many opportunities for education, above and beyond the 
‘basic’ training, which lasts 20 weeks,”’ says Bill Miles. ‘‘After a 
year or two in the field, they may be selected for further training 
to learn how the complete SAGE electronic computer system 
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without a degree? 


works. To keep up with the most advanced electronic develop- 
ments, they may also attend classes during working hours.” 


RAPID ADVANCE TO GROUP MANAGER, In his four years with 
IBM, Bill Miles has received several promotions. He is now 
Group Manager at a SAGE site. ““My advancement is an example 
of IBM’s policy of promoting from within,”’ he says. ““The com- 
pany is quick to recognize a man’s contributions and quick to 
reward him. To some degree, the growth of the SAGE system was 
a factor in my advancement, and SAGE is due for additional 
growth in the next few years. This means lots of opportunities for 
new men and rapid progress along a clearly defined advancement 
route. There are no limits set on your future. Everything IBM 
has ever promised about advancement in field engineering, I’ve 
seen happen—either to me or to someone I know.” 


If you have a minimum of 3 years’ technical schooling after 
high school—or equivalent experience—you may be eligible for 
20 weeks’ training as a Computer Units Field Engineer. While 
training, you receive full pay plus living allowance. 

IBM is the leader in a field that offers you unlimited horizons. 
And, as you may already know, at IBM you receive company- 
paid benefits that set standards for industry today. 

Mr. N. H. Heyer 
Dept. No. 649F 
Military Products Division 
IBM Corp., Kingston, N. Y. 


You'll receive a prompt reply. Personal interviews arranged in all 
areas of the United States. 


WRITE TODAY TO: 


JUNE, 1959 


Bill Miles reviews two-year-old article about his IBM career. 


Discussing counseling methods 


with personnel management. 


Demonstrat 


operating 


® 


INTERNATIONAL BUSINESS MACHINES CORPORATION 
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SPECIAL PRE-PUBLICATION OFFER 
~¢ NOW FROM HOWARD W.SAMS ~ 


“The AUDIO Cyclopedia” 


by HOWARD M. TREMAINE 


New! Greatest 
Reference Work 
on Audio & Hi-Fi 


© 1280 pages 
®@ 3400 topics 
@ 1600 illustrations 


@ Up-to-the-minute, 
including Stereo 


Here is the one single 
book with the most 
comprehensive cov- 
erage of every p! 

of Audio! Gives you 
accurate - 

planations of all sub- 
jects in the fields of: basic sound principles, 
acoustics, recording, reproduction, audio 
equipment, optical film recording, audio 
test instruments and measurements, in- 
stallation techniques, latest stereo infor- 
mation. Over 7 years in preparation—the 
authoritative, encyclopedic work on Audio 
—with the unique quick reference system 
for instant answers to any question. The 
vital, complete reference hosk for every 
audio engineer, technician and serious 
audiophile. Available for a limited time 
only at the special pre-publication price 
of only $16.95 
Order today—save $3.00. Pre-publication 
price good only until June 30. 1959, 
thereafter, price will be $19.95 


PECIAL PRE-PUBLICATION OFFER 


IF YOU ORDER 
WITHIN 30 DAYS 
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_ “ABC's of Transistors” 


by George B. Mann 


Takes the mystery out of tran- 
sistors. Explains principles, 
physical construction, basic cir- 
cuits, temperature considera- 
tions, practical testing and 
servicing procedures. Written 
simply and clearly for easy un- 
derstanding. Invaluable for 
electronic technicians, students 
and hobbyists. 96 pages; 514 x 814”; illustrated. 
An important book for only $1.25 


*"Marine Electronics 
Handbook’ 


Sand’s comprehensive 
book describes for boat owners 
the various types of marine 
electronic equipment available, 
what each does and how to 
perform emergency repairs. For 
technicians, there is detailed 
data on circuitry used, as well 
as installation and mainte- 

nance. Special foldouts at back of book include 

schematics and charts of U.S. shore-based 
marine transmitter locations. The first and only 

book on this rapid! developing subject. 264 

pages; 544 x 844”; illustrated. Only 5 


HOWARD W. SAMS & CO., INC. 


Order from your Sams Distributor toda 

or mail to Howard W. Sams & Co., Inc., ’‘Dept. F-29 

2201 E. 46th St., indianapolis 6, ind. 

Send me the following books: 

0 “The Audio Cyclopedia” at Special 
Pre-Publication price of $16.95 (ACT-1) 

(0 “ABC's of Transistors” (TRA-1) 

0 “Marine Electronics Handbook” (MES-1) 

enclosed. () Send Free Book List 


Leo G. 


(outside U.S.A. priced slightly higher) 
SSeS eeanaaaaaeaeeeeeanaaeaa 
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TECHNICIANS’ NEWS (Continued from p. 91) 


boards, circuit coding permitting easier 
identification of B-plus, age circuits, 


| key voltage and test-point identifica- 
| tion, wire jumpers connecting B-plus 
| branches, better placement of boards. 


“Every company indicated that it 
will incorporate many of these advances 


| immediately. I believe that as a result 


printed-board servicing will be greatly 
simplified. I am happy to report that a 
very fine spirit of cooperation and 
willingness to listen to our story was 
evinced by all of the manufacturers.” 


OHIO LICENSE MEETING 
TESA-Dayton got together more 
than a hundred service technicians in 


| late February at a general meeting to 


enlist aid and collect money to get the 


| Ohio license bill through. Ohio TESA 


president Russ Harmon attended, along 


| with a number of other prominent out- 
| side representatives of 


service. The 
technicians heard talks from several 


| authorities on what they thought could 


be done to help pass the bill. Several 


| hundred dollars in pledges to carry on 


the fight were signed. 
RTA-—SANTA CLARA OFFICERS 


The third annual installation dinner 


| dance of the Radio TV Association of 


Santa Clara Valley, California, was 
attended by over 300 people who wit- 


| nessed the ceremony inaugurating the 
term of Jack Morriscoe 
| dent. Outgoing president Richard Kelso 


as new presi- 
also installed the new vice president, 
Russell Hamm, and secretary-treasurer 
John C. Murphy. New directors are 
George Akers, Harley Boltz and Roy 
Fakler. 


NATESA GROWING 
The NATESA Scope informs us that 
the group is now just 10 years old, and 
points with justifiable pride to the fact 
that it has grown in that time from 8 
affiliates to over 122. 


TV LEGISLATION SLOW 

Legislation aimed at licensing TV 
service technicians failed to become law 
in three states recently. In New York, 
Washington state and Kansas, bills 
failed to reach the floor, being stopped 
in committee. The Kansas situation was 
reported here last month (page 108). 

The New York State bill, which 
would have made voluntary “certifica- 
tion” of TV service technicians possible, 
was still in committee when the NY 
legislature adjourned for the year. The 
licensing bill had been introduced by 
State Attorney General Lefkowitz in 
January, 1959, and was supported by 
many segments of the industry in the 
state, who felt that this bill, or almost 
any bill, was better as a starter than 
none at all. 

Spokesman for the Attorney General 
said he will introduce another bill next 
year. He believed that this year’s pro- 
posed law failed to get action because 
the legislators hadn’t been able to take 
enough time to evaluate it. 

The license bill in Washington came 
close, and for a time seemed certain of 


passage, having support not only from 
labor, the State Association of Elec- 
trical Workers representatives, service 
technician associations all over the 
state, and from individual shop owners, 
but from the state Department of 
Licenses. 

After a public hearing, the 9-man 
House Committee on Licenses approved 
the bill and it was placed on the cal- 
endar for second reading. Then the fun 
began, TSA Service News (Kings 
County, Wash.) says: 

. Promoters of self-service tube 
testers wanted grocery stores exempted. 
... A spokesman for newspapers was 
greatly alarmed about . . . prohibiting 
false or misleading advertising. . 
One legislator feared the bill would 
cost the taxpayers money Another 
was fearful customers would have to 
pay more for service. ... The majority 
of legislators ... said they hadn’t read 
the bill and weren’t too sure what they 
were talking about! (We thought this 
was why they were sent to the Capitol.) 

“A Seattle distributor salesman said 
in his territory the bill would hurt the 
experimenters ‘who have been the back- 
bone of the industry’. . . . Two part- 
time tube jerkers with full-time unior 
jobs in aircraft wrote that it would put 
them out of ‘business’ because they do 
not have a shop or fixed place of busi 
ness. ... A senator was concerned that 
‘it is getting so a poor man can’t make a 
living because of all the licensed trades’. 

. Another legislator wanted cabinet 
shops exempted . . . and one 
the bill because his druggist fixes sets 
as a sideline. He thought the druggist 
couldn’t pass the examination. 

One lawmaker thought of the ‘capable 
but poor cripple who ekes out a living 
fixing his neighbors’ sets.’ 

“Many seemed to have a mental 
image of the television technician 
as the boy wonder who has played 
around with radio since knee pants but 
who probably couldn’t get a_ licens: 
We gathered that this lad was esteemed 
in the same category as the village 
idiot. 

“House Bill No. 179 died in the Houses 
Rules Committee, which refused t 
bring it out for a third reading fo 
consideration by the full House of 
Representatives. When a_ group : 
service dealers from all parts of the 
state asked the chairman in his Olympia 
office to bring it out for consideratior 
so that at least the public would 
that it had passed or failed, they ré 
ceived only a laugh and no results. 

“Logical conclusion: If these legis 
lators are in fact representative of the 
people we must believe that the public 
doesn’t care about or want good ser’ 
a <2 


TUBE CHECKERS CHECKED 

Do-it-yourself tube checkers in the 
state of Michigan alone are selling 
approximately $2,250,000 worth of 
tubes a year, according to an estimate 
by the Michigan chapter of the Na- 
tional Electronic Distributors Associa- 


opposed 


read 
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tion (NEDA). The chapter reported a 
spot check of 17 do-it-yourself testers 
showed considerable variations in tests 
of the same new tubes which checked 
“good”? on a master mutual-conduct- 
ance type checker. At six “test-ur-own” 
locations, at least one of the three 
tubes reportedly tested as “weak” or 
“bad.” 


PRAISES CODE OF ETHICS 

In St. Louis, Mo., an advertising code 
of ethics for television service has been 
in effect since 1954. The president of the 
St. Louis Better Business Bureau, Mr. 
Riehl, stated in a letter to our organ- 
ization that, since the adoption of the 
code, the situation in St. Louis has been 
very satisfactory. With a percentage of 
.001% of complaints against a million 
and a half service calls, I would think 
Mr. Riehl’s statement is a little con- 
servative. 

We cannot fully express our gratitude 
and appreciation to the people who have, 
by formulating the code, given us a 
guide to the future and a record of 
exemplary service in the past, particu- 
larly “Doc” Pritchard of the Post Dis- 


patch. His insistence on strict adherence | 


to the code is a tribute. 

We are proud of the code. We know 
it works. We offer our assistance to any- 
one interested in raising the prestige 
of this industry by the adoption-of such 
a code.—F'rom TEAM News, St. Louis, 
Mo. 


CUT-RATE ADVERTISING 


Set owners are bombarded every day 
by cut-rate service ads, said Frank J. 
Moch in a letter to NATEA chapters. 
So many appear that the public accepts 
them at face value. Because of the 
attitude of many newspaper publishers, 


it is useless for legitimate people to 


advertise. 

“You and I know that if you run a 
legitimate business with its inherent 
costs, you cannot render a service call 
cut-rate during regular business hours. 
And at night costs skyrocket due to 
time lost trying to locate house num- 


bers and parking space and to inter- 
ference due to the whole family being | 


in on the repairs. 


“What happens when the customer | 


‘takes the bait’? Perhaps the man who 
calls is an incompetent though basically 
honest part-timer. In this case, sets are 
pulled needlessly with added, unneces- 
sary cost. Or the operator may be work- 
ing on a commission arrangement, so 
he loads the job with a lot of tubes, 
or he takes the set into the shop with 
exhorbitant extra, unearned charges 
added when the set is returned. Thou- 
sands of set owners thus receive poor 
service or are overcharged. Since there 
is no way for the set owner to identify 
a reliable good operator, all service 
technicians are considered alike. 

“The ethical, qualified service organ- 
ization suffers. How long can you sur- 
vive this phoney competition? Only 
through association activity can you 
solve this problem.” END 
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BY SIMPLE DEFINITION... 


Whale (hwal),n. World's greatest mammal. 


Astatic (astat'ik),n. World's greatest phono 
cartridge name, 





"STATIC IS A WHALE OF A = 
PHONO CARTRIDGE LINE 


Yes, there is ONE NAME that means more — far 
more —than any other in Phono Cartridges. 
Whether you are speaking of SIZE of the line, 
SIZE of original equipment sales or replacement 
sales made by distributors and dealers . . . whether 
you are speaking of COMPLETENESS of the line 
or the number of engineering FIRSTS which the 
line represents ... the GREATER consumer pref- 
erence, or the GREATER profits for distributors 
and dealers — NO MATTER HOW you look at it, 
there is ONE line that TOPS THEM ALL. That's 
Astatic. Over 100-million have been sold. Seldom 
in any industry does one line so greatly dominate 
and outsell all others. Whether YOU sell, install 
or use phono cartridges, Astatic has the best 
answer. IT'S A WHALE OF A LINE! 


LOOK AT THESE RECENT 
ASTATIC CARTRIDGE FIRSTS 
FIRST to bring to the public an efficient, mass- 


produced Stereo Cartridge. 


FIRST with a COMPLETE Plug-in Phono Cartridge 
line, with diamond or sapphire tips. 


FIRST to deal a direct knockout to cheap, inferior 
foreign cartridges, eliminating their one advan 
tage — low cost — with an across-the-board Astatic 
price slash. 


ASTATIC PHONO CARTRIDGES 
CERAMIC CRYSTAL STEREO 
MONAURAL PLUG-IN CONVENTIONAL 
DIAMOND OR SAPPHIRE STYLI 
Leader with originals — first with replacements 
GO BY BRAND...GO BUY ASTATIC 
—_————_ KNOWN THE WORLD OVER — . 
CORPORATION, CONNEAUT, OHIO ©) 


IN CANADA: CANADIAN ASTATIC LIMITED, TORONTO, ONTARIO 





SUPERIOR’S NEW MODEL 77 








Compare it to any peak-to-peak V. T. V. M. made 
by any other manufacturer at any, price! 


SPECIFICATIONS 


DC VOLTS —0 to 9 (38/96 /180/000/100/1.068 
1 input resistance. AC 
—0 to o/18 ele 


RMS 
1,500 volts. e AC VOLTS (Peak to 
000 volts. 
000 ohms/71 


R—0O to 1, 710,000 ohms/ 
100,000 ohms/1 megohm/10 megenme/12 
megohms 1,000 megohms. DECIBELS 


+ ELECTRON 


e Uses new improved SICO prit ye circuitry. 
e Employs a 12AU7 as D. amplifier and 
two 9006's as peak-to-peak voltage rectifiers 
to assure maximum stability e Meter is iso- 
lated from the measuring circuit by a bal- 
anced push-pull amplifier. e Uses selected 
1% zero temperature coefficient resistors as 
multipliers. 


AS A DC VOLTMETER: The Model 77 is in- 
dispensable in Hi-Fi Amplifier servicing | 
a must for Black and White and color TV 
Receiver servicing where circuit loading can- 
not be tolerated 


AS AN ELECTRONIC OHMMETER: Be- 
cause of its wens range of measurement 
leaky capac’ show up glaringly. Be- 
cause of its sensitivity and low loading 
intermittents are easily found, isolated 
and repaired 


AS AN AC VOLTMETER: 
Measures RMS value if sine 
wave, and 

if complex wave. les 

ages that determine the ‘‘black”’ 
level in TV receivers are easily 


0/7807 





—10 
db + 18'dp, + 10 db to “+ 38 4b, + 30 db to omes let 


+ 58 db. All based 


scale 
volts at 11 


006 watts (6 mw) 

ON ag e ZERO CENTER 

noma e to 1.5/7 S737 5/ MOTT te 
megohms opus resistance. 


lin carrying 
erates on 110-120 
volt 60 cycle. Only. . 


SUPERIOR’S NEW MODEL TV-50A 


GENOMETER 


7 Signal Generators in One! 


M R.F. Signal Generator for A.M. 

M R.F. Signal Generator for F.M. 
|)” Audio Frequency Generator 

Marker Generator 

M Bar Generator 

Color Dot Pattern Generator 
ii” Cross Hatch Generator 


This Versatile All-inclusive GEN- 
ERATOR Provides ALL the Outputs 
for Servicing: 


@ A.M. RADIO @ F.M. RADIO @ AMPLIFIERS 


Megacycles on powerful harmonics. 
VARIABLE AUDIO FREQUENCY 
GENERATOR: Provides a variable 300 

cle = 20,000 cycle peaked wave audio 
signa 


MARKER GENERATOR: The follow- 
in markers are provided: Ke. 
5 Ke., 456 Ke., 600 Ke., 1000 Ke., 

c., 1600 Ke. c. 

3579 Ke., 4.5 Mc., 5 Mc., 
(3579 Ke. is the color burst frequency. ,) 


@ BLACK AND WHITE TV @ COLOR TV 


BAR GENERATOR: Pattern consists 
of 4 to 16 horizontal bars or 7 to 20 
vertical bars 

DOT PATTERN GENERATOR (FOR 
COLOR TV): The Dot Pattern pro- 
lected on any color TV Receiver tube 
y the Model TV-50A will enable you 
to adjust for proper color convergence 
CROSS HATCH GENERATOR: The 
pattern consists of non-shifting hori- 
zontal and vertical lines interlaced to 
provide a stable cross-hatch effect 








The Model TV-50A comes 
ting instructi Only 





SUPERIOR’S NEW MODEL 80 


20,000"; ALLMETER 


THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS 
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES: 


NOTE: The line cord is used only for 
capacity measurements. Resistance 
ranges operate on self-contained bat- 
teries. FEATURES: 

e A built-in Isolation Transformer 
automatically isolates the Model 80 
from the power line when capacity 
service is in use. 

e Selected, 1% zero temperature co- 
efficient metalized resistors are used 
as multipliers to assure unchanging 
accurate readings on all ranges. 


INCH FULL-VIEW METER poosttes 
large easy-to-read calibrations. No squin 
essing when you use Model 30. 
RORED SCALE permits fine accu- 
rate measurements where fractional read- 
ings are important. 
CAPACITY RANGES permit you to ac- 
curately measure all condensers from 
.00025 MFD to 30 MFD in addition to the 
santesd — current, resistance and 
ones 
NDSOME “SADDLE- STITCHED we 
RYING CASE included with Model 
Allmeter at no extra charge enables we 
to use this fine instrument on outside 
calls as well as on the bench in your shop. 
SPECIFICATIONS: 
7 D.C. VOLTAGE panens 
es a@ sensitivity of 20,000 Ohms per 


0 to 15 (98 (280 (one (10/3808 /Tee Vette. 
6 A.C. VOLTAGE RANGES: 
( Ata Senaitivity of 5,000 Ohms per 


b+ 
0 to a0 (m0 (200 (ase (seo / 1088 Volts. 
3 eee eT NGE 
2, 0/2 200,000 Ohms. 0-20 Meg- 


2 CAPACITY BancEs 
00025 Mfd. 3 Mfd., 


Mfd. 
5 D.C. CURRENT RANGES 
0-75 Microamperes, 0 
Milliamperes, 0 to 15 Ampe: 
3 DECIBEL — 
—é€6dbto + 18db. + 14 dbto + 38 db 
+ 34 db to + 58 db 


.05 Mfd. to 30 


- R, eden: 


Model 80 Allmeter comes complete with operating instruc- 
tions, test leads and portable carrying case. Only ee 





SUPERIOR’S NEW MOD) 


ALL PURPOSE BRIDGE 


For the first time ever: ONE TESTER PROVIDES ALL THESE SERVICES! 





irs a CONDENSER BRIDGE 


with a range of .00001 Microfarad te 
1000 Microfarads (Measures power fac- 
tor and leakage too.) 


is A RESISTANCE BRIDGE 


with a range of 100 ohms to 5 megohms 


ivs A SIGNAL TRACER 


which will enable you to trace the sig- 
nal from antenna to speaker of all 
receivers and to finally pinpoint the 
exact cause of trouble whether it be a 
part or circuit defect. 


ivs A TV ANTENNA TESTER 


The TV Antenna Tester section is used 
first to determine if a ‘‘break’’ exists 
in the TV antenna and if a break does 
exist the specific point (in feet from 
set) where it is. 


SPECIFICATIONS: 


CAPACITY BRIDGE SECTION 

4 Ranges: .00001 Microfarad to 1000 
Microfarads. Will also locate shorts, 
and leakages up to 20 megohms. - 
ures the power factor of all condensers 
from .1 to 1000 Microfarads. (Power 
factor is the ability of a condenser to 
retain a charge and thereby filter 
efficiently.) 


RESISTANCE BRIDGE SECTION 

2 Ranges: 100 ohms to 5 megohms. 
Resistance can be measured without 
disconnecting capacitor connected 
across it. (Except, of course, when the 
R C combination is part of an R C 
bank.) 


SIGNAL TRACER SECTION 
With the use of the R.F. and A.P 
Probes included with the Model 76, you 
measurements 
and Audio 
localize faulty . locate 
distortion and hum, etc. Provision has 
m made for use of phones and meter 

if desired. 


TV ANTENNA TESTER SECTION 

Loss of sync., snow and instability are 
only a few of the faults which may be 
due to a break in the antenna, so why 
not check the TV antenna first? 2 
Ranges: 2’ to 200’ for 72 ohm coax and 





— wy 76 omnes ¢ 
and A.F. 
Nothing else | to > ie. Only 


with all 
Test Leads and Le coeemeal instructions. 


jes including R.F. 


2’ to 250’ for 300 ohm ribbon 6" 





a 8 
-METER © 


WITH NEW 6” FULL-VIEW METER 





At Combination 
_— OHM MILLIAMMETER 


of SUPER-METERS, an exclusive SICO d 
improvement perfected in 
services which are 


past five 


*“musts"’ 


years. and because this 


The model 79 represents 20 years of continuous experience in the design and production 
evelopment. It includes not only every circuit 
20 years of specialization but, 
for properly servicing the ever-increasing nt 
components used in all phases of today’s electronic production 
Model 79 SUPER-METER you can measure the quality of selenium and silicon 
and all types of diodes—components which have come into common use only 

latest SUPER-ME 
meter scale, SICO used its new full-view 6-inch meter. 


in addition includes 
nber of 


those 
new 
For exa 


TER necessarily required extra 


SPECIFICATIONS: 


-C. VOLTS: 0 to 7.5/15/75/ 150/ 750/ 1.500 
.C. 


The following components are all tested for 
VOLTS: 0 to 15/30/150/300/1,500/ QUA 


at appropriate test potentials 
Two separate BAD-GOOD scales on the 
meter are used for direct readings 
All Electrolytic Condensers from 1 MFD to 
000 All Germanium Diodes. 
2,500 All Selenium Rectifiers. 
All Silicon Rectifiers. 


CAPACITY, REACTANCE, 
INDUCTANCE, AND 
DECIBEL MEASUREMENTS 


@ D.C. CURRENT: 0 to 1.5/15/150 Ma 
1.5/18 Amperes @ RESISTANCE: 0 to 
. © to 10 Megohms. @ 

001 to 1 Mfd., 1 to 50 Mfd 

las “Tests @ REACTANCE: 50 to 2,500 Ohms, 
Ohms to 2.5 Megohms. @ INDUCTANCE: .15 

Model 79 comes complete with 


SELENIUM AND SILICON to 7 Henries, 7 to 7,000 Henries. @ DECI- 
RECTIFIERS, SILICON AND BELS: —6 to +18, +14 to +38, +34 to +58. 
GERMANIUM DIODES. stoke 


EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 


RADIO-ELECTRONICS 


All Silicon Diodes. 


33° 


operating instructions, test 
leads, and streamlined carry- 





SUPERIOR’S NEW MODEL 82A 


TU 


Multi-Socket Type 


TESTER 


TEST ANY TUBE IN 
10 SECONDS FLAT! 





Qa) Turn the filament selector switch 


to position specified. 


Insert tube into a numbered 
socket as designated on our 


chart (over 600 types included). 
Press down the quality button— 


THAT’S ALL! Read emission 


quality direct on bad-good meter scale. 


SPECIFICATIONS 
Tests over 600 tube types 
Tests OZA and other gas-filled tubes 
Employs new 4” meter with sealed air- 
damping chamber resulting in accurate 
vibrationless readings 
Use of 22 sockets permits testing all 
popular tube types and prevents pos- 
sible obsolescence 
Dual Scale meter permits testing of 
low current tubes 
7 and 9 pin straighteners mounted on 


Production of this Model was ae- 
layed a full year pending careful 
study by Superior’s engineering staff 
of this new method of testing tubes. 
Don't let the low price mislead you! 
We claim Model 82A will ll outperform 
similar looking units which sell for 
much more — and as proof, we offer 
to ship it on our examine before you 
buy policy. 

To test any tube, you simply insert 
it into a numbered socket as desig- 


nated. turn the filament switch and 


panel 
press down the quality switch — 


All sections of multi-element tubes 
tested simultaneously THAT'S ALL! Read quality on meter. 
Ultra-sensitive leakage test circuit will Inter-element leakage if any indi- 


SUPERIOR’S NEW MODEL TW-11 STANDARD PROFESSIONAL 


TUBE TESTER 


%& Tests all tubes, including 4, 5, 6, 7, Octal, Lock- 
in, Hearing Aid, Thyratron, Miniatures, Sub- 
miniatures, Novals, Sub-minars, Proximity fuse 
types, etc 


f-cleaning Lever Action 
vidual element testing. Be- 
are numbered according 
the RMA base numbering 
can instantly identify 
nder test. Tubes having 

a tubes with filaments 

lan one pin are truly 

1 TW-11 as any of the 

1 the neutral position 


joes not use any com- 

t Instead individual 

t ¢ se each type of tube 

Th s it I > amage a tube by 
inser in the wrong socket 


Free - movir 1 1 roll chart provides 
complete data for all tubes. All tube list- 
ings 5 large easy-to-read type 


NOISE TEST: Phono-jack on front pane! for plu 2 either phones or exter- 
nal amplifier will detect microphonic tubes or noise due to faulty elements and 
loose internal connections 


EXTRAORDINARY FEATURE 


SEPARATE SCALE FOR LOW-CURRENT TUBES: Prev 
tube testers, it has been standard practice to use one sc 
result, the calibration for low-current types has been r 
portion of the scale. The extra scale used her 
current types. 

The Model TW-11 operates on 105-130 


Comes housed in a beautiful h 
complete with portable cover. 


isly, on emission-type 
ale for all tubes. As a 
tricted to a small 
simplifies testing of low- 


cles A.C 
cabinet 





indicate leakage up to 5 megohms cates automatically. 
Model 82A comes housed in handsome, portable Saddle- “ $36* 
SUPERIOR’S NEW MODEL TV-12 
TRANS-CONDUCTANCE 


Stitched Texon case. Only 


TESTING TUBES 


@ Employs improved TRANS-CONDUCTANCE 
circuit. An in-phase signal is impressed on 
the input section of a tube and the resultant 
plate current change is measured. This vro- 
vides the most suitable method of simulating 
the manner in which tubes actually operate 

Sin Radio & TV receivers, amplifiers and 
other circuits. Amplification factor, plate re- 
sistance and cathode emission are all cor- 
related in one meter reading. 


NEW LINE VOLTAGE ADJUSTING SYS- 
TEM. A tapped transformer niakes it possible 
to compensate for line voltage variations to 
a tolerance of better than 2¢,. 


ALSO TESTS TRANSISTORS! 


@ SAFETY BUTTON—>protects both the tube under test and the instrument meter 
against damage due to overload or other form of improper switching. 


NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permits 
application of separate voltages as required for both plate and grid of tube 
under test, resulting in improved Trans-Conductance circuit. 


TESTING TRANSISTORS 


A transistor can be safely and adequately tested only under dynamic conditions 
The Model TV-12 will test all transistors in that approved manner, and quality is 
read directly on a special ‘transistor only'’ meter scale 

The Model TV-12 will accommodate all transistors including NPN’s, PNP’s, Photo 
and Tetrodes, whether made of Germanium or Silicon, either point contact or 
junction contact types. 77" 


Model TV-12 comes housed in ay “ae 
rugged portable cabinet and sells for only. 





SUPERIOR'S NEW MODEL 83 


C.R.T. TESTER 


Tests .« Rejuvenates ALL PICTURE TUBES 
ALL BLACK AND WHITE TUBES 


From 50 degree to 110 degree types 
—from 8 to 30" types. 


ALL COLOR TUBES 


Test ALL picture tubes—in the 
carton—out of the carton—in the 
set! 





r simply a rehashed 
hite C.R.T. Tester with 
added. Model 83 em- 
mproved circuit de- 
to test the older 
white tubes, the 
lack and white tubes 
lor picture tubes 
Model 83 vrovides sepvarate filament operating tages for the older 6.3 
types and the newer 8.4 types 
Model 83 employs a 4” air-damped met 
Model 83 owroperly tests the red, gree 
individually—for each section of a c 
plate, grid and cathode 
Model 83 will detect tubes which are 
tion. Such tubes will provide a pictur 
definition, contrast and focus. To test 
press the rej. switch of Model 83. If the t 
will indicate the condition 
Reiuvenation of nicture tubes is nc r Ar applying a hieh 
voltage to the filament. Such voltage proper applied can strip the 
cathode of the oxide coating ess al for proper sion. The Model 83 
applies a selective low voltage un t nereased life with no 


danger of‘ cathode damage 
Model 83 comes housed in handsome portable Saddle $ 50 
Stitched Texon case—complete with sockets for all black 


and white tubes and all color tubes. Only 


and calibrated scales 


tions of color tubes 
its own filament, 


ut require rejuvena- 
nt lacking in proper 
inction, you simply 

the meter reading 





Try any of the instru- 
ments on this or the 
facing page for 10 
days before you buy. 
If completely satisfied 


then send down pay- 
ment and pay bal- 


ATS 
‘Moss ee ee Ps 


wise, I will return after a 
cancelling all further obligatio: 
0 Model 77 =‘ Total Scien ¢ $42.50 


ED ON APPR VAL 
MONEY WITH ORDER — NO C.O.D. 








Dept. D-607,» 3849 Tenth Ave., New York 3 , N. Y. 

Please send me the units checked on approval. If 
completely satisfied I will pay on the terms specified 
with x interest or finance charges added. Other- 
hed oe trial positively 


(0 Model TV-50A 


—e ee ee ee 6 ee ee ae ee ee ee ee ee ee ee ee ee ee ee eS ee ee ee ee oe oe oe ae ag 


Zone State 
“all peleen net, F.O.B., N. ¥. C. 
Total Price $47.50 Model 80 Total Price $42.50 


ance as indicated on 
coupon. No Interest 
a i ; r 

e not com- 
pletely satisfied re- 
turn unit to us, no 
explanation neces- 
sary. 


JUNE, 


$11.50 within 10 days. Balance $12.50 within 10 days. Balance 
$6.00 monthly for 6 months. $6.00 monthly for 5 months 
0 Model 79 ... Total Price $38.50 Model 82A Total Price $36.50 
$8.50 within 10 days. Balance $6.50 within 10 days. Balance 
$6.00 monthly for 5 months $6.00 monthly for 5 months. 
0 Model TV-12.. Total Price $72.50 [) Model 83. Total Price $28.50 
$22.50 within 10 days. Balance $8.50 within 10 days. Balance 
$10.00 monthly for 5 months. $6.00 monthly for 5 months 
——— oe oe ee oe ee oe ——— = = 


$12.50 within 10 davs. Balance 
$6.00 monthly for 5 months. 
0D Model 76 Total Price $26.95 
$6.95 within 10 days. Balance 
$5.00 monthly for 4 months. 
0 Model TW-11 .. Total Price $47.50 
$11.50 within 10 days. Balance $6.00 


monthly for 6 months. 
—-—ee eee  —  e ee ee & 


Oo 
~~ 


1959 





DEVELOPED AND GUILD-CRAFTED BY PHILIPS OF THE NETHERLANDS 


figs tome 
construction THE NEW LINE OF oreo ® 


LOUDSPEAKERS 


Ticonal-? FEATURING NEW TOUCONAML WI macnets 
magnet (30% MORE POWERFUL THAN ALNICO) 


Standarde.ia. This new line of 5” to 12” loudspeakers is designed to 


mounting holes 


match the quality requirements of the discriminating 


music lover... at a surprisingly moderate price. The 
world’s greatest buys on the basis of listening quality, 
the T-7 series incorporates voice coil magnets of 
Ticonal-7 steel, the most powerful of modern magnet 
alloys, for maximum efficiency and damping .. . dual 


cones for wide frequency response .. 


. constant imped- 


ance resulting in an extremely straight response curve 
... longer effective air-gaps and extra high flux density 
to provide exceptional transient response and to elimi- 
nate ringing and overshoot. For further descriptive lit- 
erature write to the North American Philips Co., Inc., 
High Fidelity Products Division, Dept. 3E6, 230 Duffy 
Avenue, Hicksville, Long Island, New York. 


? ae | AD-4877M ‘AD-2690M 
~ 


A COMPLETE LINE OF SPEAKERS AND ACCOUSTICALLY DESIGNED ENCLOSURES 





PROFESSIONAL 
technicians 

use 

tine Kees 
OFFICIAL 
ORDER BOOKS 
for every 
TV-RADIO 
service 


call 


*Yeowie! Here’s a whole chest 
full of Jensen Cartridges!” 

















This is the busi- 
nesslike approach 
to service record 
keeping. Tripli- 
cate forms serve 
as order form, 
invoice and office 
record, with 
spaces for com- 
plete information 
On every job. 
Separate listings 
for receiving 
tubes, pix tube, 
arts, serial num- 
rs, labor and 
tax charges, sig- 
natures, etc. 75c 
a book, $6.50 for 
dust-proof box of 
10. In stock at 
your distributor. 
Write for your 
free folder de- 
scribing Dave 
Rice’s OFFICIAL 
ORDER Books, 
including an ac- 
tual size sample 
copy of the handy 
order form. 

7? 2 
For customer's 
prices on every 
replacement part, 

lus flat rate and 
ourly service 
charge data, 
regional and 
national, Dave 
Rice’s OFFICIAL 
PricinGc DiGest, 
listing over 63,000 
items. $2.50. 


ELECTRONIC 


I PUBLISHING CO., INC. 
180 N. WACKER DRIVE 
I CHICAGO 6, ILLINOIS 








SEEBURG RECORD CHANGER 

Trouble on the model M automatic 
and similar units using selector blades 
or knives is often caused by burrs on 
the knives. Examine with a_ small 
magnifying glass. 

Remove any burrs on the knife edges 
with an ignition-point file. Smooth fil 
cuts with sandpaper. 

File only enough to remove the burr, 
being careful not to change the shape 
of the knives. Use the magnifying glass 
to check your job—James A. Mc: 
Roberts 


INTERMITTENT PIX 


A 16-inch Starrett was pulled to the 
shop for intermittent loss of picture 
which was repaired with not too much 
trouble. However, after a lengthy air 
check to make sure the set was operat- 
ing normally, we noticed that every now 
and again the picture would go into a 
vertical slide and lose vertical syne 
entirely. Touching the hold control 
would settle the picture back for an 
instant or two but then she’d slide off 
again. 

It had all the earmarks of a bad in- 
tegrator capacitor, but they all checked 
out good. To make the job more difficult, 
this condition would not present itself 
at all times but only occasionally. A 
check with the customer revealed that 


2 6SN7-GT 


AGC AMPL I AGC 
~3 


| the set had been behaving that way for 


some time now and, in fact, for as long 
as she could remember. Indeed, she was 
so used to it that she told us not to 
bother with it. 

Coming from a customer, this is sur- 
prising but our appetites were whetted 
by the challenge so we decided to stick 
with it. And stuck we were. After days 
of checking the only thing we could 


| come up with was that the vertical sync 


pulse was being clipped in the composite 
video signal—but where? 

A check of every component in the if 
and age networks was made and noth- 
ing turned up. Consulting our hand- 
drawn schematic (the commercial sche- 
matic of this set differed from the 
actual wiring in many ways) we de- 
cided that perhaps what we needed was 
something that wasn’t there. An addi- 
tional age filter was wired in as shown 
in the diagram and it turned the trick. 
The picture hasn’t rolled once since.— 
Frank A. Salerno END 


RADIO-ELECTRONICS 





sertion into problem-board sock cuitry.—Illinois Condenser Co., 
ets. Results read directly fron 1616 N. Throop St., Chicago 22. 
meter or externally from sepa ast otal 

rate scope. Stands alone or : COLOR SET RECTIFIER. 
mounts in relay rack—Heath Model T\ compact exact re- 
Co., Benton Harbor, Mich. placement in RCA, Sylvania, 


olor sets s r = 
ELECTROLYTIC CAPACI- als ey ged 
TORS mount upright for use or a 

printed-wiring boards. Ty pe black-and-white sets 
p twin selenium rectifiers in 
ture dou circuits. International 
Rectifier Corp., 1521 E. Grand 

A El Segundo, Calif. 


replaces 2 selenium 
BCD has bakelite case and « 
resin end-fill to bar mois 


for Admiral, Crosley 
Bendix TV receivers. Model 
r replaces 2 Crosley units 
N eS, ised ir j ; HO-306 replaces 
TUNER CLEANER. Wax-free (supplied) and hammer. Tri- 3 . ts used in 30 models. 
lubricant comes in can with de- Roof Mount will support most leakage, drying out. 1-inch leads he handle 301 Admiral re 
tachable needle for concentrat- antennas available. Kit includes for easy insertion in boards 
ing spray into almost-inacces- nails, lead wire, standoffs and [Lead polarities marked.—Aero- 
lightning arrester.- -Teleo Elec- vox Corp., New Bedford, Mass 
ee a eee MINIATURE POTENTIOME- 
: TERS. Precision units rated at 
ANALOG COMPUTER model 1.5 watts at 40°C. % inch diam 
EC-1 for educational use. Low- eter by % inch long. Series 
cost kit includes 9 de operation- stock values in standard and 
al amplifiers, 3 initial-condition locked-shaft types from 50 + 
50,000 ohms.—Clarostat Mfg 
sible spots. Needle packed in % Co., Dover, N. H. 
astic ool- storage. dink, Le f 
Minioctensts Ge, Sent coo = MINIATURE ELECTROLYT- Chicago Standard 
Parkway, Brooklyn 14, N. Y. ob ad G2 Gs) : ICS, type SMTUCP, with con Transformer Corp., 3501 W. 
si geltee aia : Bee : mon anode for dual sections 4 St., Chicago 18, IIL. 
TV ROOF MOL NT, universal Isolated cathode constructior SENSITIVE RELAYS are 
design, fits all wall surfaces and Berra suited ta muck’ tealelater 00 e RELAIS are 
roofs, mounts with speed nails ioe pe, in 2%- and 3'%-inch 
195 and 95 used 
i nder-voltage or over- 
power supplies, 5 coefficient pots, eee & ge ators, overload or 
4 sets of relay contacts, regu- t I . low-level switch- 
lated power supply and repeti- ] ¢ tion or gauging de- 
tive oscillator, patch cords for e required. Available in 
setting up problems. All parts : ges from microamps to 10 
mounted on plugs for rapid in- , amperes; 50 mv to 500 volts; ac 


FLYBACKS. Stancor exact re- 


Y 





TARZIAN Offers 48-Hour, 
Direct Factory Service 


on Tuner Repairs : v L I t 2 S 





That's right. Net, $7.50 per unit and $15 
for UV combinations, including ALL 
replacement parts. 90-day warranty ; No. 62CG illustrated 
against defective workmanship and : esietminin Calas 


parts failure. Tuners repaired on ap- 2 / 

proved, open accounts. Replacements : C ; 

offered at these prices* on tuners not : 

repairable: : 
VHF 3 waeceen Laer Plier handles have dipped 


Wee cess. : i 2nt fortable. 
VHF/UHF combination . 25.00 PEE OPRERS «+ - OURS, ee 


UHF only ........ 15.50 . Heads polished and buffed to a “mirror finish’. 
*Subject to change 


: :, All pliers available ... See Your Distributor ! 
Tarzian-made tuners are easily 


identified by this stamping on the 
unit. When inquiring about re- 
placements for other than Tarzian-made 


tuners, always give tube complement . Gives pliers a "Feel" that inspires Craftsmanship! 





... Shaft length... filament voltage... 
series or shunt heater... IF frequency 
and chassis identification. Use this 


address for fast, 48-hour service: > 4  o- Ee L i T 7 
’ | INCORPORATED 
* . 
SARKES TARZIAN, Inc. ORCHARD PARK-, new York / eaalily Hand “Jools 
Att.: Service Mgr., Tuner Division 
East Hillside Drive | Canada: Charles W. Pointon, Ltd., Toronto PREFERRED BY THE EXPERTS 
Bloomington, Indiana 





JUNE, 1959 








RADIO and ELECTRONICS TRAINING AT HOME 


aa 
eat 


PRACTICAL 


HOME 
RADIO 
COURSE 





only 


D5” 


NOW INCLUDES 
* 12 RECEIVERS 
* TRANSMITTER 
* SIGNAL TRACER 
* SIGNAL INJECTOR 
* CODE OSCILLATOR 


FREE EXTRAS 
@ SET OF TOOLS @ RADIO & ELECTRONICS TESTER e@ ELECTRIC 
SOLDERING IRON e@ TESTER INSTRUCTION MANUAL e@ MEMBER. 
SHIP IN RADIO-TV CLUB: CONSULTATION SERVICE @ Hi-Fi GUIDE 
@ QUIZZES @ TY BOOK e@ FCC AMATEUR LICENSE TRAINING 
@ RADIO BOOK e@ PRINTED CIRCUITRY e@ PLIERS-CUTTERS 
@ ALIGNMENT TOOL @ WRENCH SET @ CERTIFICATE OF MERIT 
@ VALUABLE DISCOUNT CARD 


WHAT THE “EDU-KIT" OFFERS YOU 


The ‘‘Edu-Kit’’ you an outstanding PRACTICAL HOME RADIO COURSE a' 




















construction, servicing. basic Mi-Fi and TV repairs, code, FCC amateur 
license requirements. 

will learn how to identify radio symbols, 
matics, how to mount and layout radio parts, how to wire and solider, how to operate 
electronic equipment, how to build radios. Today it is no longer necessary to spend 
hundreds of dollars for a radio course. You will receive a basic education in radio, 


worth many times the smal! price you pay, only $25.95 compiete. 


THE KIT FOR EVERYONE 


© Progressive Radio ‘‘Edu-Kit’’ was ppytitentty er for any 
has a desire to learn Radio. The ‘‘Edu-Kit'’ has been used succesetatiy by young 
and oid ir all parts of the “world, by many Radio Schools. and Clu in this country 
and abroad. it is used for training and rehabilitation of Armed Forces Personne! 
and Veterans throughout the world 

© Progressive Radio ‘‘Edu-Kit'’ requires no instructor. All 
included. Every step is cnretuity explained. You cannot make a mis 


PROGRESSIVE TEACHING METHOD | 


The Progressive Radio ‘‘Edu-Kit'’ is the foremost educational radio kit in the 
world, and <7 universally accepted as the standard in the field of electronics wanes 
The du-Kit’’ uses the modern educational principle of ‘‘Learn by Ocing.’’ 
5 | moe will construct radio circuits, perform jobs and conduct experiments 
to illustrate the principles which you learn 

ou gin by cuneate the various radio parts included in ~~ **Edu-Kit.’’ You 
then learn the function ory and wiring of these parts. Then 
radio. With this first set. you will enjoy listening to regular 
learn theory, practice testing and troubleshooting. Then 
vanced radio, learn more advanced theory and techniques. 
gressive manner, and at your own rate, you will find you 
advanced muiti-tube radio circuits, and doing work Vite 
Receiver, 


Technician 
Incituded in the ‘‘Edu-Kit'’ 
Tracer and Signal injector circuits. These 
experiments, ut genuine radio ee 
Poe nen wiring and soidering on metal one plus 
construction known as ee Circuitry.’’ 
we, er DC house curre 
in order = , Provide r " thorough, well-integrated and easily-learned radio course, 
spe **Edu includes practical work as well as theory; troubleshooting in addi- 
jon to potves OB nn training for all, whether your purpose in learning enero 4 
} hobby, business or job; progressively-arranged material, ranging from simp’ 
ape to well-advanced topics in Hi-Fi_and TV. Your studies _ be further” aided 
by Quiz materials and our well-known FREE Consultation Service 


THE “EDU-KIT" IS COMPLETE 


You will receive all parts and instructions necessary to puite 16 different se 
+ @ach guaranteed to operate. bu Kits contain 
, Variable, electrolytic, mica, ceramic and paper dielectric condensers, 
hardware, tubing, punched. metal chassis, 
» Solder, etc 
receive Printed Circuit materiais, 
» Special tube sockets, 


how to read and interpret sche- 


Person who 


aigatonctions are 
2. 


a professional Radio 


Transmitter, Code Oscil- 
are not unprofessional 
constructed by means of 
the new method of radio 
These’ circuits operate on your regular 


course are sixteen 


a 
Instruction Man- 


including Printed Circuit chas- 
hardware and instructions. You also receive a useful set of 

is. a pretessional electric onan iron, and a self-powered Dynamic Radio & 
Electronics Teste The *‘Edu-kit’’ so includes Code Instructions and t 
ressive Code Oscitiator, in _pecitien to the F.C.C.- 


Injector, 
a ° eep. 
atat 2s ** b » Conn., : **t have repaired several 


aol p .. m ; briende d made money. ' paid for itself. f was ready 
to spend $240 for a Course, but | found your ad and sent for your Kit 


UNCONDITIONAL ONE-SAGM Ragpnng anne: 





P'igeat ao 
Progressive Radio *Sau-mit’’ 


ih. 
that Ee & 
‘Kite’’ 
aay. orice wilt be wotended in full, wi 


‘The high recognition ye Progressive ‘‘Edu-Kits’’ tne. 
years of service to tno "pubtic fy ‘ 


pee Te te ee ee 


AD—RECEIVE FREE BONUS RESIS 
CONDENSER KITS WORTH $9.00 


is now available in 
Progressive Radio oa be 


witiient eslee er questions as sad ‘without 

















ORDER FROM™ TOR AND 


§ enclose full payment of $25.95. 
1 will pay $25.95 pius postage. 
**Edu-Kit."" 


O Send ‘‘Edu-Kit’’ Postpaid. 
O Send ‘‘Edu-Kit’’ C.0.0. 
O Send me FREE additional information describing 








7 196 Qeatum, Det: 1536 


I | Progressive “EDU-KITS” Inc. Hewlett. 
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ON THE MARKET (Continued) 


500 mv to 500 volts; 100 wa to 20 
ma. Higher ranges with external 
shunts.—Simpson Electric Co., 
5200 W. Kinzie St., Chicago. 


TV TUBE SAVER attaches to 
back of TV set. Thermal time de- 
lay keeps B-plus off plates until 


/ 


tubes warm up. Save-A-Tube 
also puts thermistor in ac power 
line, which reduces initial power 
surge, extending filament life. 
3 models handle most black-and- 
white TV and color sets.—G-C 
Electronics, Rockford, II. 


TV DISTRIBUTION AMPLI- 
FIERS, series SPA, deliver 20 
volts on any vhf channel into 75 
ohms over long distances. Re- 
quire 1 volt input, produce 26 
db gain. Grounded-grid amplifier 


drives push-pull twin transmit- 
ting type tube which is shielded 
to eliminate stray radiation. 
Bandwidth 6 me and over.— 
SEG Electronics, Inc., 1778 
Flatbush Ave., Brooklyn, N. Y. 


MULTITESTER SEMI-KIT. 
Pocket-size unit with 20,000- 
ohms-per-volt sensitivity on de 


range, 10,000 on ac. 5 de and ac 
voltage scales from 10 to 1,000 
full scale; three de current 
ranges 500 wa to 250 ma; capaci- 
tance 250 uuf to .02 pf; in- 
ductance 5,000 henries. Model 
TK10 has 2 db scales and zero 
adjust. Meter is 38-inch scale 
with 40-u4v movement.—Lafay- 
ette Radio, 165-08 Liberty Ave., 
Jamaica 33, N. Y 
MULTITESTER model TS-55- 
A with 1,000 ohms-per-volt sen- 








sitivity has 5 ac and de ranges 
selected by plugging into pin 
jacks on front panel. Voltage 
ranges from 10 to 1,000 full 
scale; current 1 ma and 500 ma 
de; resistance 100,000 ohms full 
scale. 3% x 1% x 5 inches. 

ALCO Electronics Mfg. Co., 3 
Wolcott Ave., Lawrence, Mass 


VTVM-CAPACITANCE meter 
model 107A has 6 ranges each 
for ac and dc voltage, capaci- 


tance. 4 ranges for inductance. 
6-inch meter reads voltage 
peak-to-peak ac from 0.2 to 
2,800, rms ac 0.1 to 1,000, de 
0.1 to 1,000. Capacitance mea 
surements from 50 ywuf to 5000 
uf. Resistance from 0.2 ohms to 
1,000 megohms. Inductances 
from 1.4 to 140,000 henries can 
be measured using internally 
supplied ac. Also available as 
kit. — Electronic Measurements 
Corp., 625 Broadway, New York 


“v0 
STEREO SWITCH model HS 
234. 4 positions: normal stereo, 
mono combining both channels 
stereo reverse and silent. Small 
plastic unit with lever knob 


mounts anywhere with 2 screws 
Phono jacks used for insertior 
between stereo cartridge or tape 
head and preamps, between pre 
amps and power amplifiers, or 
for controlling loudspeakers 

Anchor Products Co., 2712 W 
Montrose Ave., Chicago 18, IIl 


FM ANTENNA BOOSTER, 
model AB-F'M, wide-band anten- 
na-mounted amplifier for FM 
using new 6ER5 frame-grid rf 
tube. Power for unit is sent uy 
300-ohm line to amplifier fror 
remote control unit located near 
FM tuner, while amplified rf 
comes down line from boo 
remote unit and then tuner 
Connections use “no-strip” ter 
minals. Gain 16 db FM 
band. Draws 5 watts ac; works 


ter 
ster 


across 


up to 600 feet from tuner. 
Blonder - a. Fan Bg 
Inc., 9 Alling St., Newark 2, N. J. 


STEREO BALANCE METER 
has two meter coils in a mag- 
netic field, one tending to drive 
the indicating needle in each di- 
rection. When signal levels in 
both channels are equal, needle 
stays in scale center. Imbalance 
of model TM-66 is shown by de- 
flection of needle to one side or 


RADIO-ELECTRONICS 





THE MARKET (Continued) 


other. Slide switch puts meter 
in either channel as VU meter; 
7-step range switch allows use 
with 600-ohm lines or across 
customary voice-coil circuits. 
Sensitivity 1.2 volts full scale.— 
Lafayette Radio, 165-08 Liberty 
Ave., Jamaica 33, N. Y. 


FM-AM TUNER model 320. 
Medium-priced unit with wide- 
band FM and wide-range AM 
circuits, audio output level con- 
trol, multiplex switch, AM band- 
width switch on front panel. 


MICROPHONE MIXERS, pas- 
sive units for high-impedance 
microphones. Model 306 4-chan- 


nel unit for mono, or 2-channel 
stereo mixer. 4 input jacks on 
rear, volume controls and stereo 
~mono switch on front. Output 
jacks connect to 2 amplifier or 
recorder inputs. Model 301 sim- 
ilar, for mono only.—Switch- 
craft, Inc., 5555 N. Elston Ave., 
Chicago 30, Il. 


4-WAY SPEAKERS, Tetrax- 
iom series with 4 driver units 
mounted concentrically. Woofer 
15-inch cone with free-floating 
rim; mid-range unit horn 
driver; two horn tweeters ex- 
tend range well beyond 20,000 
cycles. Tweeters angled for 


PICKUP ARM 
designed bearings 
using knife-edge 
tion. Models PK-270 (12-inch 
arm) and PK-280 (16-inch arm). 
Wired for stereo; plug-in heads 
for all standard cartridges. 
Bubble level incorporated in 
support column along with three 


with newly 
and pivots 


for low fric- 


leveling.—La- 
165-08 Liberty 
N. Y. 


adjustments for 
fayette Radio, 
Ave., Jamaica 33, 


REPLACEMENT STYLI, Neu 
Compatible Standard, ground 
with hardest planes toward rec 
ord surface. Increased sensitiv 
ity at 10,000 cycles, lowered 
distortion at 5,000. Designed for 
stereo—mono discs, provide long 
er life——Fidelitone, Inc., 6415 
Ravenswood Ave., Chicago 26, 


Til. 


of moisture’ instantaneously. 
Transistor circuitry uses _ bat- 
tery, lasts for many months. 
100-ua meter, accuracy +2% at 
70°F.—Henry Francis Parks 
Laboratory, PO Box 1665, Lake 
City Station, Seattle 55, Wash 


TESTER ADAPTER, 
adapts B & K model 
350 CRT Rejuvenator- 


CRT 
model CRi48, 


400 and 


normally for 6.3-volt 
to the new CRT’s 
2.68- and 8.4- — 
—B & K Mfg. Co., 372¢ 


ort Ave. goody 13, 


SMALL SOLDERING IRON— 


MOISTURE odel 30-watt unit for work with 


101, operates 
buried in soil, 


GAUGE 7 
with electrodes 
reads percentage 


Drift-free FM requires no afc, 
has 2-me bandwidth and high 
capture ratio. Both FM and n omponents, a 
AM use rf stage. Electronic eye ‘ 1 ircuit boards.—L. I. 
for tuning on both bands. FM a | labs. Inc.. 1 

sensitivity 3 uv for 20-db quiet- ; lett. N. Y 

ing. Separate outputs for tape ’ 

recorder and multiplex. Wood 
case optional.—H. H. Scott, Inc., 
111 Powdermill Rd., Maynard, 
Mass. 


nd print- 
Electro- 
186 Broadway, Hew- 
- END 
wide dispersion. Massive cast- 

ings used for model 575, rated 

at 50 watts, and model 355, rated 4 | 





All specifications on — pages are 
from manufacturers’ da 


at 40 watts.—Rockbar Corp., 650 
Halstead Ave., Mamaroneck, N.Y. 








Yes, you get this big, brand new book, 
Radio-Television Picture Patterns and 


¥, 
“150 


Dia- 
grams Explained”, absolutely FREE! Complete 
11x22” Schematic Diagrams on leading models 
Radio and TV Sets help cut your servicing 


time. Easy-to-read, large 8%x11” pages, with full instruc- 

tions on how to use the diagrams. A “must” in every 

repair kit. You get this book as a FREE Gift for asking to 

see Coyne’s new 7-book set, “Applied Practical Radio- 

Television”! 

At Last! Money-Making "Know-How" 

On Transistors, Color TV and Servicing / 

Coyne’s great 7-volume set gives you all the e 

5 Years 

Of Valuable 
Supplements 


BOOKS 


IN ONE 
GREAT SET! 





SEND NO MONEY! Just mail coupon for 7-volume set on 
We'll include book of 150 TV-Radio Patterns & Diag 
set, pay $3 in 7 days and $3 per month 7.25 plus 
(Cash price, only $24.95). Or you can return the library at our expense in 
7 days and owe nothing. YOU BE THE TU DGE. Either way, the book of 
TV-Radio Patterns is yours FREE to keep! Offer is limited. Act NOW! 


7 days free trial. 
If you keep tne 
postage is paid. 


answers to servicing problems—quickly! For 
basic “‘know-how” that’s easy to understand 
you'll find everything you want in Volumes 1 to 
5 on over 5000 practical facts and data. Every 
step from fundamentals to installing, servicing 
and trouble-shooting all types of radio and TV 
sets. So up-to-date it includes the latest on 
COLOR TV and UHF. All this plus Volume 7— 
TRANSISTOR CIRCUITS—the most complete 
book ever published on the applications of tran- 
sistors in electronics. New! Set has colorful de- 
sign, washable covers. 


EXTRA! 868-Page TV Cyclopedia Included! ; 
For speedy on-the-job use, you also get Vol. 6—famous thing that will be new 
Coyne CYCLOPEDIA. Answers gretions on servicing, in radio, television, 
alignment, installation, etc y ABC order. Use Spppeies and elec- 
this 7-volume TV-RADIO LIBRARY FREE for 7 days; tricity 

get the Servicing Book FREE! 


OYNE 


JUNE, 


rams 


inti 


With your set you also 
get Coyne’s annual Sup- 
plement Service FREE 
for 5 years. Keeps your 
set up-to-date on every- 


Educational Book Publishing Division 

COYNE ELECTRICAL SCHOOL, Dept. 69-T! 

1501 W. Congress Pkwy., a 7, mM. 

YES! Send 7-Volume ‘‘Applied Pr i al Radio-T n’’ for 
per your offer. Include TV-Radio ’P atterns & Diagram Book 


7 days FREE TRIAL 
FREE 


Name ............ Age 











Address 


City Zone State 

Where Employed 

CO Check here if you want library sent C.0.D. You pay postman $24.95 plus c.0.D. 
postage on delivery. 7-day money-back guarantee 


1959 












































UNIMAT 


COMPLETE POWER SHOP 
IN MINIATURE 
TURNS OUT WORK 
OF INCREDIBLE PRECISION! 


ALL-IN-ONE MACHINE TOOL OCCUPIES NO 
MORE SPACE THAN A TYPEWRITER! Develop 


your work skills and enrich your leisure 
hours with UNIMAT. Use metal, wood or 
plastic—get tolerances of .0005”. All opera- 
tions on one base—changeover time only 45 
seconds. Eleven spindle speeds. Essential to 
famous manufacturers and labs the world 
overt, UNIMAT is a must for the serious 
craftsman! 


* BASIC UNIMAT includes motor, lathe and come 
ponenta for converting to drill press, tool and surface 
and polisher-grinder. Low-cost 
threader, circular saw, 
range of machine 


grinding machine, 
attachments: jig saw, 
indexer-divider. Plus complete 
accessories. 


{TO MENTION A FEW: 
Atom Products Division of GE, U.S. Naval Research, 
Bell Telephone Laboratories, Westinghouse, Pratt & 
Whitney, Raytheon, NYU-Bellevue Medical Center, 
Smithsonian Institute, General Motors. 


Write for tllustrated literature and price list 


AMERICAN-EDELSTAAL/UNIMAT DIVISION 


DEPT. MF, 350 BROADWAY, NEW YORK 13, N. Y, 
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EMICONDUCTOR devices hold the 
fort this month with some silicon 
Mesa transistors, a photo-duo- 
diode, and high-current switching 

devices. 


IN2175 

A subminiature light-sensing photo- 
duo-diode. Diffused n-p-n unit lets cur- 
rent flow whenever either junction is 
exposed to light, but effectively shuts 
current off in darkness. The device is 
suited for reading data from punched 

HARD GLASS DIFFUSED SILICON 


GOLD-PLATED 
LEADS HIGH PURITY ALUMINA INSULATOR 








ACTUAL SIZE (APPROX) 
IN2I75 
tape and card systems. The single- 
ended glass case measures only 0.5 
inch by 0.085 inch. A minute glass lens 
is located at the end opposite the leads. 
Maximum ratings of the Texas In- 
struments 1N2175 are: 
Voias a 25°C) 
Protat at 25°C) (mw) 
Typical specifications are: 
Dark current (at 25°C, + 50 V) (ua) 0.01 
{at 100°C, + 50V) (ua) 20 
Light current {at 25°C, + 10 V) (xa) = 
Photocurrent rise time (usec) 
decay time (usec) r 
Sensitivity (radiation system 
at 10V) (“a/mw/cm’) 
(illumination system 
at 10V) (“a/ft candle) 


2N637, -A, -B 

A series of high-gain p-n-p transis- 
tors especially designed as high cur- 
rent switching devices for de-to-de con- 
verter and dc-to-ac inverter circuits. 
The series has three breakdown voltages 
ratings for use in both 12 and 28-volt 
supplies without danger of burnout. 


+50 
250 


22.3 
0.6 


2N637,-A,-B 


Current gain is held to close tolerance 
to eliminate the need for matching. 
The transistors are capable of switch- 
ing 250 watts and have applications as 
relay replacements, drivers for relays, 
magnetic clutches, solenoids and other 
loads requiring high current. 

Maximum ratings of these 
units are: 

Vee 40 

lc (amps) 

Pc (average watts) 25 

Is (ma) 500 

Typical electrical characteristics are: 


Bendix 


70* 80} 


hee inervent gain) (min) 30 
Vee = 5, lc = 3 amps) 
one, ep 
t, (usec) = 3 amps) |5 
cates (usec) = 300 ma) 35 


12N637.B 


2N1067, 2N1068 
Single-diffused junction silicon n-p-n 
intermediate-power Mesa _ transistors, 
intended for military and industrial ap- 
plications. They are particularly useful 
BASE 


©) 
© COLLECTOR 


(CONNECTED TO CASE) 


PIN INSULATING 
EYELET 


EMITTER 


-282" 
2NI067, 2NIO68 
in power switching circuits such as de- 
to-de converters, dc-to-ac inverters, 
multivibrators, and relay and solenoid 
actuating devices. The transistors may 
also be used in oscillators, dec amplifiers, 
class A and class B push-pull amplifiers. 


002" MICA INSULATOR ,OR ANODIZED ALUMINUM 
INSULATOR (DRILLED, OR PUNCHED, WITH ALL BURRS 














REMOVE ALL BURRS FROM CHASSIS HOLES 
500" DIA 





-.136" DIA 











=) ae MAX 
MOUNTING CLAMP a) 
2NI067, 2NIO68 
Maximum ratings in industrial serv- 
ice for these RCA transistors are: 
2N1067 2N1068 
Vce (peak) (base connected 
to emitter) 60 60 
peak) (base open) 30 30 
peak) 12 12 
0.5 1.5 


Ves 
lc (peak) (amps) 
le (peak) (amps) 0.5 1.5 
ls (peak) (ma) 200 500 
Protas (at 25°C) (watts) 5 10 
(at 100°C) (watts) 2.5 5 
These transistors have a 


do not 
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SELL 
WITH CONFIDENCE 


Premium-Performance 
or Budget-Priced 


NATIONAL BRAND 
PICTURE 
TUBES 


PREMIUM-PERFORMANCE 


Silver Vision 


Brighter silver-activated AG-905 
screen 

Sharper pin-point focus electron gun 
Nationally advertised brand 

Meets performance specifications of 
all leading TV set manufacturers 


For over a year, the combined sales appeal of CBS 
Silver Vision and CBS Palomar picture tubes has been 
field-tested on the West Coast. Now this proven sales 
approach originated by an independent tube manufac- 
turer is available to all independent service-dealers. 

Does your customer demand the finest in performance, 
or is he budget-minded? You can make the sale with CBS 





THE CBS FAMILY - CBS ELECTRONICS - CBS INTERNATIONAL - CBS TELEVISION 
NETWORK - CBS LABORATORIES - CBS NEWS - CBS RADIO - CBS TELEVISION 
STATIONS - COLUMBIA RECORDS - LEADERS IN ELECTRONIC COMMUNICATIONS 
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ELECTRON TUBES 


® 
SEMICONDUCTORS 


BUDGET-PRICED 


PALOMAR 


@ All-new electron gun 
@ All-new phosphor screen 
@ Full 12 months warranty 


@ Backed by CBS Electronics, a Division 
of Columbia Broadcasting System, Inc. 


Silver Vision .. . or with CBS Palo: 
sell because of top brand prestige. E 


Either is easy to 
ther stays sold 
because of top performance in it: 

And their dependable CBS natio 
of profit without callbacks. Pla afe. Sell premium- 
performance CBS Silver Vision or budget-priced CBS 
Palomar with confidence. 


rand assures you 


CBS ELECTRONICS formerly CBS-HYTRON 
Danvers, Massachusetts 


c 


A Division of Columbia Broadcasting Systen 





PF ECISE Development 


Brings The Luxury Of 
Complete Stereo Within 
Reach of Everyone! — 


Not since the advent of Stereo has ~ unit had 
such dramatic impact on the world of high fidel- 
ity. Now, for the first time, a complete stereo 
system which includes dual amplifiers and pre- 
amplifiers in a single compact unit. . . with 
sufficient power to equal custom sound repro- 
duction . . . PLUS every important luxury feature 
found in amplifiers sold at twice the price. And, 
best of all, the Ultra-new INTEGRA Mark XXIV 
will equal any stereo amplifier in advanced cir- 
cuitry, engineering, beauty of design, quality 
of manufacture . . . and superb performance. 


© Two Individual Amplifiers and Pre-amplifiers in 
a Single Compact Unit © 20 Watts RMS Power 
in Each Channel (40 Watts Peak); 40 Watts Com- 
bined for Monophonic Listening (80 Watts Peak) 
@ Ready to Accept Internal Accessory MULTI- 
PLECTOR for immediate Reception of Multiplexed 
Programs When Used With Your Own AM or FM 
Tuner or TV Set © Separate Treble, Bass and 
Volume Controls for Each Channel @ Master 
Loudness Control for both Channels Simultane- 
ously @ Panel Iliumination Switch © Contour 
Switch; Selector Switch for Stereo, Monophonic 
or Multiplex Plus Mute © Selector Switch for 
Normal or Reverse Stereo @ Selector Switch for 
Phono, Tuner and Tuner Plus TV, TV, Tape @ 
Built-in Speaker Phasing © Dual Tape Inputs and 
Outputs @ inputs for Magnetic, Ceramic and 
Crystal Cartridges @ Flat Response from 18 to 
20,000 cps (¥2 db at 75,000 cps) © Luxurious 
white-and-gold Front Panel; handsome case 


Extraordinary New 
AM-FM TUNER 


A superb AM-FM tuner 

providing matched per- 

formance and great 

beauty. Coupled with 

variable automatic fre- 

quency control and metered output, it brings in 

the weakest stations and provides razor-sharp 

selectivity. 

. Output Tuning Meter; Cathode-Foliower Out- 

put © Foster-Seeley Discriminator © Two Limit- 

ers, Ferri-loop @ inputs for Phono and TV e 

1 po Tuning; bo eae ar. for FM, AM, 

TV © Distinctive white-and-gold 95 
front panel; handsome case. 99 

Whe Ready For Listening 

Precise 

Oceensi, 

PI 'CMI@ Se 

Equipmen 
Name 

Address 

City —— 


eo vengpment mere. Dept. 
“yf me resell shout High Fidelity 


| 


2 = 
a 
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State 
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NEW TUBES & SEMICONDUCTORS (Cont'd) 


mounting flange, so a special type of 
heat sink is required. Details of such 
a heat sink are shown in the diagram. 


Multiunit semiconductor 

A diode-triode in one transistor en- 
velope acts as a detector—driver in 
transistor radios. An experimental set 
using this unit has a sensitivity of 200 
uv per meter and a power output of 50 
mw. 

The multi-unit transistor made by 
RCA consists of an alloyed p-n junc- 
tion (diode unit) for use as a detector, 
and an alloyed p-n-p junction (triode 
unit) for use as an audio amplifier. 
Both units are constructed on one 
germanium pellet, so the n-type base 
region is common to both units. This 
construction provides direct connection 
between the diode unit and the triode 
unit, reducing the number of circuit 
components to a minimum. 


2N1090, 2N1091 
These n-p-n germanium alloy-junc- 
tion transistors are designed for high- 
current medium-speed switching cir- 
BASE 
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a el ty 
= “il mts 
cuits of military and industrial com- 
puters. 

Typical operating characteristics of 
the accompanying inverter circuit using 
these RCA units are: 

2N1090 2NI091 

10 10 
200 200 

20 13.3 
—20 — 13.3 
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Vc supply 
lc transistor on (ma) 
Is (turn on) (Is:) (ma) 
(turn off) (Is2) (ma) 
Switching time 
ta (delay time) (usec) 
t, te time) (usec) 


0.05 
0.25 
0.20 
0.15 


0.05 
0.20 
0.17 
0.13 


storage time) (usec) 
fall time) (usec) 


ty 


Semiconductor brief 

International Rectifier Corp. has an- 
nounced a new series of subminiature 
silicon bridge rectifiers which extend 
their present line. The new units meas- 
ure only 0.875 x 0.719 x 0.750 inch and 
weight %4 ounce. END 











TV PICTURE TUBES, 


At Lowest Prices 


21AMP4 $19 =I 
21ATP4 20 955 
21AUP4 .. 20.95 
21EP4 14.95 § 
21FP4 15.95 
21wWP4 17.30 
21¥P4 15.95 
21ZP4 14.95 
24CP4 

24DP4 

27EP4 

27RP4 





: 10BP4 _. 
g i2urs 
14B/CP4 
16DP4 .... 
16EP4 _. 
16GP4 .... 
g (SKPs 
16LP4 .... 
g srs ... 
16WP4 ... 
Bistes _ 
i I7AVP4 | 


$ 7.95 
8.95 
9.95 
14.95 
15.90 
15.90 
10.95 
10.95 
10.95 
15.20 
10.95 
15.20 


17BP4 _.. 
17CP4 ... 
17GP4 ... 
17HP4 .... 
wars .. 
17QP4 .... 
17TP4 .. 
19AP4 ... 
20CP4 ... 13.90 
20HP4 _.. 17.95 
21AP4 ... 22.10 
21ALP4_ .. 20.95 
1 yeor warranty 


B Auminizea gro $5.00 more than above prices 
Prices include the return of an acceptable similar 

> m — actured 

Al rts and 

—- new 


$10.95 
17.00 
17.60 
13.60 
13.60 
11.95 
19.30 
19.30 


materials including the electron gun are b 


ALL PRICES FOB CHICAGO, ILLINOIS. De 

posit required, when old tube is not re 

, refundable at time of return. 25% 

required on COD shipments Old 

tubes must be returned prepaid. Tubes 
shipped Rail Express. 


WRITE FOR COMPLETE LIST. 


i—PICTURE TUBE OUTLET! 


I 3032 Milwaukee Ave., Chicago 18, Ill. 
a Dickens 2-2048 


nents specialize in ORIGINAL 
REPLACEMENT-PARTS 
for any 
EUROPEAN-MADE 
RADIO or AMPLIFIER 
Complete Line of Parts for: 
GRUNDIG TELEFUNKEN 
BLAUPUNKT AKKORD 
TONFUNK NORDMENDE 
SABA LOEWE-OPTA 
EMUD METZ 


For prompt service indicate make, model 
# or send defective part when ordering. 


FOREIGN-COMPONENTS CO. 
81-07 Broadway, Elmhurst 73, N.Y. 
MAIL ORDERS ONLY 











HELP WANTED?—you'll get 
what you want if you adver- 
tise in RADIO-ELECTRONICS 
Opportunity Adlets. Rates as 
low as $5. Write RADIO- 
ELECTRONICS, 154 West 
14th Street, New York 11, 











HI-Fl COMPONENTS 
SLEEP LEARN KITS 
MERITAPE UNUSUAL 
Low cost, high VALUES 
quality recording FREE 
tape, in boxes or cans. 1959 CATALOG 


DRESSNER, G2-02RE | 174 St., Flushing 65, N.Y. 


11-METER CITIZENS BAND 
TRANSCEIVER KITS!!! 


NO mavens LICENSE NEEDED 
NO ST TO TAKE! 











22 CHANNELS TO ‘oumnee FROM—26.965 MC. TO 
27.225 MC. COMPLETE KIT OF PARTS, TUBES 
TRANSFORMERS. CHASS?S, CRYSTAL, PRE-WOUND 


COILS, ETC. : $29.88 


CRYSTAL mI MiCROPHONE FOR 
BOVE ecusesece ONLY $1.99 
12- wour BYNAMOTOR FOR. 
BOVE ONLY $3.99 
27 ameaacvens CRYSTALS 005% 
TOLERANCE ONLY $2.50 
ans COMPONENTS FOR TRANSCEIVER KITS AVAIL- 
ABLE AT LOW PRICES!! WRITE FOR 1} ada CATA 
tad AND COMPLETE INFORMATION!!!! 


GROVE ELECTRONIC SUPPLY COMPANY 
4107 W. BELMONT AVE. CHICAGO 41, ILL. 


INCLUDE POSTAGE W /ORDER 
WEIGHT OF KIT 9 LBs. 
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LEKTRON SHOPPERS SAVE... SAVE 
SAVE...DURING OUR GIANT 


PENNY SALE 


| FREE! “| UNTIL JUNE 30TH! 


ANY, PAK FREE WITH 

pot mage: 12 OF LEKTRON'S Reg. $1 
DISC CONDENSERS 30 for 88 
N-P-N TRANSISTORS c 2 
CRYSTAL DIODES 5 for 10 
CERAMIC CONDENSERS 69 for 120 
TRANSISTOR SOCKETS 5 for 10 
6V MOBILE RELAY 88c 2 
GEIGER COUNTER 88 2 
POLY BOXES 10 88c 20 
PRINTED CIRCUITS 15 88c 30 
LITE ASSEMBLIES 20 88c 40 
CARBON RESISTORS 75 for 88c 150 for 
PRECISION RESISTORS 25 for 88 50 for 
| Circle Penny Sale items wanted. SAVE more th PLUS your 


ae 
BEST- SELLERS! 
89c 
B9c 
89c 
89c 
89c 
89c 
89c 
89c 
B9c 
89 
89c 
89c 


choice of 


~q you may pick an 89c 
i Penny 
Sale pas count toward your 
$8.00 o ae x 


for 
for 
for 
for 
for 
for 
fo: 
for 
for 
for 


SIMPLE SERVICE CALLS 
How many TV service calls have you 
made where the only trouble was the 
set’s line cord pulled from its wall out- 
let? After making several such calls, 
I decided something must be done. Now 





I carry some spring type clothespins 
in my toolkit and, whenever I make 
such a call, I ask the customer for 
permission to nail a clothespin to the 
wall near the outlet to hold the cord 
in place. It only takes a minute so 
there is no charge for the service. 

This promotes good customer—tech- 
nician relations and at the same time 
lets me plug my _= service—plainly 
stamped on each pin is my name, 
address and phone number.—John A, 
Comstock 


HANDY BENCH GADGET 
Here’s a mighty handy gadget that 
we find many uses for on the bench in 
our service shop. It consists of a large 
paper-clamp screw and wing nut fas- 
tened to a metal base taken from a 


ae 


35 a 


2 Carbon_ resistors; incl. 
; 


sia 1%. Reg. 88c 
000-999 COUNTER 


Veeder-Root. Automatic 


O 4 . Motors, 
; eg. 85 c 
115 VAC FAN MOTOR 


For fans, other appli- 
ances, hobby use. 1500 
M. Wt. 2 s. 88c 
6 HVY DUTY CORD 
SETS. 115VAC. Rub- 
88c 
12-HR.""SPACE"* CLOCK 
[—) Powered by pe paste bat- 
J tery. oz. Hot Cc 
byists, note! Reg $8. 
SUN BATTERY 
OC) Similar to famed B2M. 
1” long. Cc 
Reg. $2.50 
HEARING AID PHONE 


w/cord set & 


_~ 


4 aes 3 8c 

POSTAGE STAMP MIKE 

‘vs 100 to 8,000 

2 88c 
40 TUBE SOCKETS 


to 9-pir amic, 
mele a, shield ‘pase’ incl. 
t Ibs 


Reg. $10 c 
= MINE VARIABLES 


ANY PAK (including Penny Sale 


0-60 MINUTE TIMER 
“> For darkroom kitchen 
J lab, shop. Loud alarm 
2 ibs 
Reg. $6 88c 
WIRE STRIPPER 
Strips, cuts #16 thru 
#22 hookup 
wire Wt. 1 88c 


10 ELECTROLYTICS 

Radio 10-500m 

ibe "ho 450V De 3 88c 
60 RADIO-TV _KNOBS 


sstc role insula 
tion some worth $1 
ea. 2 lbs 
Reg $17. 8c 
16- END WRENCH SET 
For horke & auto. Box 
+ & open; 15/64 thru 
7/16”. v4 sizes. 
Reg. $2.50 88c 
70 ONE-WATTERS 
Asstd value carbon 
J “ma ors 88c 


a8 POWER RESISTORS 
to 50 

to. "600 ohms. 

to 1 Ibs 


Witre 


88c 
30 PILOT LITES 


Pop flashlight size 
C) — ~. type 88c 
40 HI-Q CONDENSERS 
oO Finest porcelain, NPO's 
Ker t Se 1 Ib 88c 

5 ROLLS i MICRO-WIRE 

24 thr 32; for tran- 

Sod ees, sub mini 88 Cc 
2 VARI- LOOPSTICKS 


Adj 540-1500 
T 8 lios 

_—— toe radio 88c 
MINI-RADIO KIT 


4a) 
ous, 
Reg 


etc 


Paks) FREE with "ANY 
10 qusutas ELECTROS 


AC Be, hob 88c 
20 “ARTISTS: BRUSHES 


88c 
5 SWLRS- SCR'DRIVERS 


88c 
& RCA PLUG-N-JACK 


— Ht . 88c 
“60 TERMINAL STRIPS 


20 terms 88c 
60 {COULS, CHOKES 


: 88c 
“HOBBY BENCH VISE 


izes 1-6 


h gr? Ree. 


pop. amp 
sh. 


tune : (: 0 
S15 


bles too 


s 88c 
75 ‘MICA CONDENSERS 


¥ \Silve 


ues. Reg. 628, S6C 


300-FT HOOKUP WIRE 
nned 


Reg. 85. 20 88c 
100 HALF- WATTERS 


C pore 88c 

30 MOLDED. COND’ S'RS 

a 8c 

15 ROTARY SWITCHES 

C) R 88c 
5- IN 1 “DRILL BIT 


$8 order! 


-: HOBBY SPEAKER 


radios code osc 


tere ms. 2 Ibs 88c 
TEN 2 SECOND TIMER 
Ss preci- 


: 88c 
7 SILICON 1 DIODES, 


Sylvania 1N 
IN23. Reg. $36 


$25 ‘SURPRISE PACK! 


“$30 


60 PLUGS/REC" PT'CLES 


» line 
aA 88c 
_8- SCREWDRIVER SET 


drivers w/wall 
ck, a ohnot c handles 


a 88c 
40 SUBMINI COND'SRS 


transistor printed 
oh 88c 

, 40- RECORD CADDY 
‘8c 

_70 HI- 2 RESISTORS 
rae #3 pt 


88c 
1500 Pcs. HARDWARE 


etc 11 Ibs “88c 
60 CONDENSER SPCLI 


r, ceramic 


88c 


. 1 
nica Wdides 


- 
Ses” Lena’ World's smallest! 

1”. Loopstick, jacks 
8c 


s: etc. w/in struc 
2 TRANSISTOR IF'S pho 


Reg 
— Double-tuned. Only 


t 100 RADIO PARTS 
ose 2. square 88c 


C] Condensers, pots, Bie 
condensers, po ‘ 88c 
70 TBLR COND'NS'RS = fo"™=. 3) Ibs 88c 
Pape olded, o > OSCILLATOR COILS 40 SUBMINI RESIST'RS 

sai [C pores;"to™smt to 1006] Miniature ; : 10 VOLUME SonTRoLs 

; gs - o earn. 88c becores 340.9, 88e nay! 88c Do 
discarded desk fan. In addition to being eee 

. . . ec ite w ee 

a handy service-light holder HOW TO ORDER 


8c 
} Return entire 
as shown * ad w/check or M.O. including suffi 131 Everett Ave. 
orders, 25% down 


t, ‘dual axix 75 RESISTOR SPECIAL! 
L De , 88c ww npr io ca bon 
ha Wosth 
88c 15 INSTR. KNOBS — 88c 
[ 15-PC. DRILL SET 





in the photograph, it is just as handy Sah sat Oe cam ras ack, eaboes wave teeees CHELSEA 50, MASS. 
as a soldering-ircn holder and a vise | Zettage Séeset in, Boece. nad! Ib.) 

for holding parts while they are being 

soldered or tested. By loosening the 

wing nut, it can be angled to several 
different working positions. It is a very 
flexible “tool” and should make a wel- 
come addition to any service bench.— 
J. C. Alexander 


SCREW-CUTTING JIG 

Many electronic construction projects 
require screws cut to odd lengths, and 
sometimes, when stock is low, standard 
lengths can be made from long ones. | 
In either case, a nut can be put on the | 
screw and run up beyond the cutoff | 
point. The cut is then made with a 
hacksaw and the nut is backed off to | 
| 


Print name, 


in margin. (Canada 








Check these outstanding New Features 


The LC3 provides all these, new improved feotures in addition 
to those employed in earlier leakage or “‘grid circuit” testers 
A must for any TV service technician 


Model LC-3 


$2895 


DEALER NET 
Reolly Whips 


SERVICE INSTRUMENTS CORPORATION @ 121 Official Road, Addison, Hlinois 7.058 dogs 
PRARSCETTSCCUU CECE RES TEA TTC ER REC TE TREE RETREKEHEHEKEHRETEC HE SE THER HRC REE A eRe e eee sees nee 
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clear the burrs off the thread. 
The hard part of the job is <4 
the screw while the cut is made. 


JUNE, 1959 





HOW TO 
MAKE MONEY 


Selling Commercial Sound 


Good markets in 4 
staan ties, ete. . 


aes 


ols, 
> ysement 
pa —— clubs, 
schools, etc. 


eS ATLAS 


SOUND CORP 








TRY THIS ONE (Continued) 


HOLD IN VISE HERE 


CUT HERE 
HEX NUT DRIVER 


HEX NUT 


a 


simple and easy way to do this is to run 
the nut up close to the screw head and 
insert the screw, head first, into a hex- 
nut driver. Now hold the projecting 
end of the screw in a vise and cut to the 
desired length.—James E. Pugh, Jr. 


BANANA PLUG TO TIP JACK 

In electronic service and experimental 
work, it is sometimes desired to fit 
banana plugs to tip jacks. To do this, 
some kind of an adapter is needed. One 





TV TUNERS REBUILT 


Addl makes & MODELS 


—— 


evans 


$go> 


90 DAYS 
WARRANTY 


COMBINATION 
UHF /VHF 
UNITS 


$19.90 








| ALIGNED TO ORIGINAL STANDARDS | 





Price includes worn parts only; defective 
tubes and damaged major parts are extra 
at net prices. 


Forward defective tuner complete with 
tubes, shield cover and any damaged parts. 


QUOTE MAKE AND MODEL 


F.0.8. CHICAGO OR TORONTO 
We will ship C.0.D. 


CASTLE TV TUNER SERVICE 


1723 W. LUNT AVE, 152 MAIN ST., 
CHICAGO 26, ILL., * TORONTO 13, ONT. 


U.S.A. CANADA 


solution to the problem is shown in the 
photo. Simply buy a couple of ICA type 
358 solderless tip plugs and use them 
as adapters. You will find the openings 
on the back ends of the ICA solderless 
plugs just the right size to receive 
banana plugs.—Art Trauffer 


SOLDER LOOP ANCHORS WIRE 

When I need a tiny wire clamp to 
hold a long insulated wire positioned 
correctly in electronics gear, I make 


standoff clamps by twisting short 
lengths of wire solder around the con- 
ductor a couple times, and tack-solder 
the ends to the chassis. The wire lead 
stays put with this arrangement, and 
it is particularly useful in critical cir- 
cuits of mobile electronics gear subject 
to mechanical shocks and vibration.— 
J. A. Coombs END 








no further . . . if you're 
searching for “hi-fi. sav- 
ings. Write us your re- 
quirements now. 


Key Electronics Company 
i > 120-A Liberty St, N.Y. 6, N.Y. 
pea EV 4-6071 








PRINTED CIRCUITS 
For Stereo Amplifier as seen 
in March Radio Electronics. 
$6.50 per set of two 
Many other PC’s available 
Write your requirements 


ECM Corp. 


8160 Orion Avenue Van Nuys, Calif. 

















Please mention 


RADIO-ELECTRONICS 


when oe « advertisements 


timed, opportu. B. $. DEGREE = XS 
IN 27 MONTHS 


nities of the Elec- 

tronic Age! Stu- 

dents study engineering under accelerated prograr 

to B.S. degree in 27 mo.; or standard 4-yr. prograr 

ing to B.E. degree in 36 mo. B.S. degree (36 mo.) 
Math., Chem., Physics. Year-round classe Compre 
hensive training in electronics, television, advanced rad 
theory and design, math., nuclear physics and elec. eng 
Also prep courses. Low rate. Earn board. G.1L. approved 
Enter June, Sept., Dec., March. Catalo 


INDIANA TECHNICAL COLLEGE 
1769 E. Canes Bivd., Fort Wayne 2, Indiana 
Please send free information on 8.5. ENGINEERING 
DEGREE IN 27 MONTHS as checked. 

o Srogerent cs O Chemical 
O Civ a Mechanica! 
8.€. eunene IN 36 MO. in: 

0 Aeronautical O Chemicat 

Oo Civil O Mechanical 
8.S. DEGREE IN 36 MO. in: Math. — Chem. 0 Physics O 


0 Aeronautical 
} Electrical 


0 Electrical (Power or 
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transmitted to the upper welding 
shown. It is these vibrations that 
formation of large crystals. 

Polarizing coil L2 is fed with de to bias the rod 
(magnetically) for maximum sensitivity The 
weld is made at W between electrodes fed with 
de. 


electrode as 
prevents the 


“Servicing Transistor 
Radios”...New Vol.3 


Complete analysis 
of 64 popular 
transistor model 
radios produced 
in 1958-59... 


CRYSTAL PREAMPLIFIER batt 
Patent No. 2.857.462 - 


Hung Chang Lin, Levittown, Pa. 


(Assigned to RCA) 

A crystal microphone or pickup is capacitive, 
hence its output increases with frequency. The 
response may be flattened by terminating it with 
a high resistance. This is often done when the 
preamplifier is a tube. With a transistor it is : 

Cl ...015 . 7 sistor Circuits” 
~+— 


ULTRASONIC WELDER 


Patent No. 2,846,563 
Menlo Park, 


PLUS SPECIAL 
“Techniques in 


Eugene J. Crenin, Calif. 


Ultrasonic vibrations help 
welds. The weld is vibrated 
period to keep the metal 


make stronger 
during its cooling 
from forming large 
RFC > B+ a You'll save time, you'll earn more on Tran- 
sistor Radio repairs with this complete data 
on 64 models produced in 1958-59. Based on 
actual lab analysis of each set. You get the 
famous Sams Standard Notationschematics; 
full photo views of each chassis; complete 
alignment data; full parts replacement in- 
formation—ev you need to be suc- 
cessful in fast 


Servicing Tran- 





BATT o4 


FLUID- 
FILLED) 


erything 
€ P ng tr ansistorized radio 
N } . servicing. Includes valuable section on spe- 
cial techniques servicing transistor cir- 
cuits. Has cumu ve index covering Vols. 


1,2&3.It’sa “must” for your bench. $2 95 
. 


160 p., 8}4 x 11”. Order now! Only. 


grow 











more difficult because of the low input resistance. 
+ = This circuit uses feedback to overcome the fre- 
. quency distortion. Its output response is flat from 
MAGNE TOSTRICTIVE 30 to 15,000 cycles with 0.1% distortion. 

CORE R, Cl, C2 comprise the feedback network. At 
50 cycles, the reaetance of C2 equals transistor 
beta multiplied by load resistance. At higher 
FROM WELDER /c- frequencies, the gain drops by 6 db per octave 
a as the amount of feedback through the capacitor 

i increases. 
WELDING ELECTRODES From 500 to 2,000 cycles, attenuation is con- 
trolled largely by R, so output level remains 
particles remain constant. At 2,000 cycles, the réactance of Cl 
equals R, and the response falls 6 db per octave 
above that frequency. The overall equalization 
compensates for the RIAA recording character- 


— 

















IMPORTANT NEW 


erystals. Thus the 
the melt “freezes.” 

The triode generates an 
which is fed to Ll, wound around a magneto- 
strictive rod. This rod is immersed in a water- 
cooled compartment. Vibrations of the rod are 


small until 


ultrasonic voltage 


(Continued on page 110) 


“101 Ways to Use Your 
O-NOISE VOM and VIVM” 


N 
VOLUME CONTROL 
an 
CONTACT RESTORER 


e@ Cleans ¢@ Protects 





servicemen 
everywhere 
insist on the SPRAY 

@ insulates where 6 Oz. Spray Can 


GENUINE applied 


e@ Protects indefi- 


nitely 
@ Prevents arcing, 
shorting, corrosion 
. . 


NO-NOISE NEW 
RUBBER COAT 
Bob Middleton's latest 
book in this famous 
series ...so practical 
and useful it belongs 


Waterproofs thor in the library of 


oughly 
OISE’’ @ Non-inflammable 
e@ Contains no 
plastic 


anyone who owns 
Net To Servicemen 
eae 


these important 





instruments... 


Beware Of 
Cheap Substitutes! 


ELECTRONIC CHEMICAL CORP. 


@ Non-toxic, non- 
tinflammabie 


. __ for TV, radio 
mM 


NO-NOISE 
TUNER-TONIC é 
With PERMA- — 

. esp g ing little ai bine a Fuse) 
e@ Cleans, \ubricates 

restores al! tuners, 

incltuding wafer 

a. @ 


NET to 
Servicemen 


; 0 
Otme. 


= Net To 
Servicemen Servicemen 


813 Communipaw Avenue Jersey City 4, N. J 
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A complete and pr 
use of VOM’s 
equipment che 
meter tests; sigr 
tests; DC curr 
tions; Color 
covered concisely 
ment needed 

test procedure a 
cludes valuable 
ing uses described 
116 pages; 5 
nicians, engineers 
Only 


students. 


il guide to the fullest 
'TVM’s. 


Describes 
voltage tests; ohm- 
z tests; AC voltage 
alignment applica- 
ach application is 
ill data on equip- 
required, proper 
on of results. In- 
10tes supplement- 
150 illustrations; 
nvaluable for tech- 


$2.00 


New! Improved! 
TRANSISTOR 
CHECKER 


America’s newest, most 
popular test instrument 
Simple to Operate. Controls are accur- 
ately set for each transistor 

referring to replaceable set-up chart 
on rear. Test leads or socket 

provides for fast hook-up. 


Order from your Sams Distributor today 
or mail to Howard W. Sams & Co., Inc., Dept. FF-29 
2201 E. 46th St., Indianapolis 6, Ind. i 


Send me the following books 


SENCORE 


NOW CHECKS: 
I x Transistors for opens, shorts, leakage and current gain. 
Only tester that tests power transistors as used in 
car radio outputs. 
* Crystal Diodes checks forward to reverse current ratio 
1 on all diodes. 
* 


Selenium Rectifiers checks forward gad reverse currents. 
SERVICE INSTRUMENTS CORPORA TION 
a ROAD, ADDISON, 


(TSM-3). H 
VOM & VIVM" (TEM-3.) | 


“Servicing Transistor Radios.” Vol 


0 “101 Ways t 


— enclosed [] Send Free Book List. i 
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Address__. 
Zone State. 


2 City_ 
loutside U.S.A. priced slightly higher) 
meee eee OC a oe 
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ie 
DEALER NET manufacturers. # 


tLLINO Available at Parts Distributors all 
@e mea See other SENCORE ath in this issue. = = a om Sn a Cae Gee Gee es 


JUNE, i959 





Model CT-1 


+muUST’ FOR 
AN ABSOLUTE M 
EVERY SERVICEMAN! 


i in-circuit condenser tester 
ay om ‘ le job. The pe 
‘ually step d takes over W 
all other in-circuit condenstion “ 
fail. The ingenious applic tion ea 
dual bridge principle gives a a 
tremendous range of oper . 


. . 

in-circult checks: densers 

‘ay of over 80% of all Cone Di res. 

a quality ith circuit shunt resistan® ermit- 
ys w'eakage: shorts, opens, ' 


m 200 mmfd. 


y Quality of all electrolytic condensers 
hold a charge) 


» a e) 

(the ability 

y Transformer, socket and wir! 
capacity 


out-of-circuit checks: 


% of all condensers 


ng leakage 


vy Quality of 100 


mittents) 
y Value of all generar — 
i 1 electrolytic 
yv Quality of al 
yv High resistance leakage UP a 
yw New or unknown condensers - 
ing leakage capacity 


e circul 
greater accurac 


.. » leakage, shorts, 


50 mmfd. to 5 mfd 
densers (the a 
9 300 megohms 
a transformer, 


circuitr 


ish $s 
comp 
test leads 


size: W-6” 
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Net 
H -7" D- 34” 
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socket, component and wit- 
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icon power eae rectifier tester 


in- 
than ever. 
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Quality ~ Fadin 
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e separate meter scales 
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size: W- 


ssiers rated 
ifiers © cuit oF 


nnected to a 
ti-color meter - - 
r in-circuit and ; 
heat rectifier bei 


lead 
SRT-1 test ; 


c 
weed three-color ™ 


ing + Shorts Opens 
Life Expectancy 


6 H-7" 0-34” 


ma. to 5 
out-of-circuit. 
dead short. : 
. sensitive yet rugged. 
out-of-circuit tests. 


ng tested. 


eter scales---* 


00 ma. (selenium, 


nder test right 
m 


anne 
s across rectifier: : a : 

; “ instant indication 

witch 


nd get a 


MINI-CHECK TUBE TESTER 


Model MC-1 


A Real ECONOMY 23iiieesssit— 
MULTIPLE SOCKET f ea 
TUBE TESTER without 
sacrifice in ACCU- 
RACY, SPEED or VER- 
SATILITY 


Here is a multiple socket tube 

tester designed to meet limited 

budgets. Although low in price it e 

boasts a unique circuitry that en- m MRE CMECK FUR Tes TEE 

ables you to check over 600 tube ‘ . 

types — and has a range of opera- @ © d 
—Z 


: a 
_ ——— / 


‘sit 


tion that far exceeds others in its 
price class. 








Model MC-1 — housed in 


sturdy wrinkle finish steel $39°° 
Net 
SPECIFICATIONS 


@ Checks emission, inter-element shorts and leakage of over 600 tube types. 
This covers 024s, series-string TV tubes, gas regulators, auto 12 plate volt, 
hi-fi and foreign tubes @ 3 settings enable a test of any tube in less than 
10 seconds @ Employs dynamic cathode emission test principles @ 312” 
D’Arsonval type meter — most accurate type available . . . its greater sensi- 
tivity means more accuracy... its jewel bearing means longer life @ 17 long 
lasting phosphor bronze tube sockets @ Combination gas and short jewel 
indicator @ 9 filament positions @ Handy tube chart contained in special back 


compartment @ New tube listings furnished periodically at no cost @ De- 
tachable line cord 


lus these BONUS FEATURES . . . found 
P in no other low price tube tester 


v Checks for cathode to heater shorts ~ Checks for gas content 
vy Checks all sections of multiple purpose tubes... will pickup tubes 
with one “Bad” section 1 Line isolated — no shock hazard  Vari- 
able load control enables you to get accurate results on all tubes 
Positively cannot become obsolete as new tubes are introduced. 


TRANSISTOR 
TESTER ‘s' 


AN INEXPENSIVE QUALITY INSTR 
DESIGNED FOR ACCURATE AND. DE. 
PENDABLE TESTS OF ALL TRANSISTORS 


AND DIODES QUICKLY AND ACCURATELY 
Every da 


SIZE: W-9” 
H-8/2” 
0-234” 


y more and m 
turers are usin ore _manwas- 


: g transistors i 
Bortable and car radios... in Nearing 
trial’ devices, "ele. Sinus toine nus: 
a - Since transi 
= develop excessive feoleage pene 
ne Shorts or opens, the need for 
SISTOR TESTER is great. 


RNR lie 


pie, 


Model TT-2 — housed 


in sturdy hammertone 2? 
finish steel case com- $ 50 


SPECIFICATIONS 


<a all tran 
radio, power output, triode 
— and unijunction types for a. 
~ conn sae eens, shorts, cut- 
ecks all diodes f 
forward to reverse c in © All 
tests can be made nnn 1K, 
turers’ rated gain be ant ~ —. 
S not availab : os 
sass then half a minute required for a 
a ee ner transistors or diodes @ Large 3” 
gged .. . with multi-color scales design 


@ Power is ; 
on panne supplied by an easy to replace 6-v 


sistors, including 





plete with test leads Net 
Yo 


IMPORTANT FEATURE: 1° 17-2 cannot b 
E: [T-2 r ecome obsolete as 
you to check all new type transistors es Wout, 'S engineered t 
- ; sisto : , 0 enable 
will be furnished periodically at ne oo they are introduced. New listings 


EASY TO BUY IF SATISFIED 


see order form on facing page 





i i indispensable 
at no risk that CENTURY instruments are In ible 
in your every day work. Send for insta of eae then, See ataticn, 
tion... try them for 10 days before your buy . . - ; | 

y mentite installments _ without any financing oF carrying charges added 


Convince yourself 


DAY FREE TRIAL 


pay in easy-to-bu 


FOR 10 
NEW Peck ic beak VACUUM TUBE VOLT METER 
_. WITH LARGE EASY-TO-READ 6” METER — 


Peak-to-Peak 
featuring the sensational new MULTI-PROBE * Patent Pending 
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes 
@ DC Probe@ AC-Ohms Probe © Lo-Cap Probe @ RF Probe 


The VT-1 is a tremendous achievement in test equipment. With its unique MULTI-PROBE it will do 
all the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do you 
have to cart around a maize of entangled cables, lose time alternating cables or hunting for a mis- 
placed probe. With just a twist of the MULTI-PROBE tip you can set it to do any one of many time- 
saving jobs. A special holder on side of case keeps MULTI-PROBE firmly in place ready for use. 


Model 
VT-1 


FUNCTIONS 
DC VOLTMETER. . . witi measure D.C. down to 


: a 


1.5 volts full scale with minimum circuit | 


OUTSTANDING FEATURES 


@ Completely portable — self powered with long life 
batteries — permits use everywhere @ New advanced 





and give accurate readings of scale divisions as low 
as .025 volts . . . Will measure low AGC and oscillator 
bias voltages from .1 volts or less up to 1500 voits 
with consistent laboratory accuracy on all ranges... 
Zero center provided for all balancing measurements 
such as discriminator, ratio detector alignment and 
hi-fi amplifier balancing. 


AC VOLTMETER .++ True Peak-to-Peak measure- 
ments as low as 3 volts of any wave form including 
TV sync, deflection voltages, video pulses, distortion 
in hi-fi amplifiers, AGC and color TV gating pulses... 
Scale divisions are easily read down to .1 volts... 
Measures RMS at 1/20th the circuit loading of a 
V.0.M. ... Unlike most other V.T.V.M.’s there is no 


p plifier circuit assures amazingly low battery 
drain @ Large 6” 100-microampere meter, many times 
more sensitive than meters used in most V.T.V.M.'s @ 
Laboratory accuracy performance — 2% of full scale 
on OC, 5% of full scale on AC @ Simplified multi-color 
easy-to-read 4-scale meter @ No heat operation assures 
rigid stability and accuracy @ immune to power line 
fluctuati Amplif rectifier circuit with frequency 
p e — a feature found only in costly 
laboratory instruments @ Meter completely isolated — 
practically burn-out proof @ Hand-crafted circuitry 
eliminates the service headaches of printed circuitry @ 
1% resistors used for permanent accuracy @ Separate 
RF ground return for low-loss RF measurement @ Micro- 
phone type co-axial connector @ Matching cover pro- 
tects instrument face — snaps on and off instantly. 





had ott + 








loss in accuracy on the lowest AC range. 


ELECTRONIC OHMETER . «+ Measures from 0 


to 1000 megohms . .. Scale divisions are easily read 
down to .2 ohms... Will measure resistance values 
from .2 ohms to one billion ohms . . . Will detect 
high resistance leakage in electrolytic and by-pass 
condensers. 


RF and LO-CAP MEASUREMENTS... 
With these extra VT-1 functions you can measure 
voltages in extremely high-impedance circuits such 
as sync and AGC pulses, driving saw tooth voltages, 
color TV gating pulses, mixer output levels, 1.F. 
stage-by-stage gain and detector inputs. 


SPECIFICATIONS 


DC Volts — 0 to 1.5/6/30/150/300 /600/1500 volts 

AC Volts (RMS and Peak-to-Peak) — 0 to 3/12/60/300/1200 volts 
Ohms — 0 to a billion ohms, 10 ohms center scale — Rx1/10 
100K/1M 

RF — Peak reading demodulator supplied for use on all DC ranges 
Zero Center — available on ali DC volt ranges with zero at mi 


VT-1 — fully wired and 
rated, housed in hand- 
1ammertone finish steel 
complete with MULTI- 


E.and thor- 
58% 


ale al covering 


applica- 
detail. 


Decibels — from —10 Db to +10/22/36/50/62 based on the Dbm unit 
IMW in 600 ohms 

Impedance — 11 megohms DC, 1 megohm AC, 10 megohms Lo-Cap 

Input Capacity — 130 mmfd. RMS, 25@ mmfd. Peak-to-Peak, 25 mmfd. Lo-Cap 


FAST-CHECK TUBE TESTER 


nstruction 
Net 


Model 
FC-2 


Simply set two controls insert tube and press 
ia oe § quality button to test 
any of over 700 tube types completely, accurately . . . IN JUST SECONDS! 


Over 20,000 servicemen are now usin 5 = 

r 20,00 g the FAST-CHECK Jay work 2 z i 

ee time way down, eliminating unprofitable call-back z their pe be 
y selling more tubes with very little effort. See for yourself k why so many servicemen 

chose the FAST-CHECK above all other tube testers Ye RC oe 


PICTURE TUBE TEST ADAPTER 
INCLUDED WITH FAST-CHECK RANGE OF OPERATION 
Checks quality of over 700 tubes types, employing the time 


Enables you t 
mee am hag seas proven dynamic cathode emission test. This covers more than 
~~ “ i 99% of all tubes in use today, including the newest series-string 
ew short-neck 110 TV tubes, auto 12 plate-volt tubes. OZ4s, magic eye tubes, gas 
degree type) for cathode regulators, special purpose hi-fi tubes and even foreign tubes 
emission, shorts and life Checks for inter-element shorts and leakage. ; 
expectancy ...also to reju- Checks for gas content. 
venate weak picture tubes. Checks for life-expectancy 


@ No time consuming multiple switchin ; y c + LU . Oo s 
g... only two settings are required 
le ee hon mg ~ annoying roll chart checking . . tube pote | 
C ic ver. New listings are added without costly roll chart T 
* ) I : t nz replacer t > . 
om nese Seay “eo tubes and if only one section is defective the tube w ‘ ad sped on tw taaer aoe 
D-4%4" senna 7 = a beryllium tube sockets never need replacement @ 7-pin and 9-pin straighteners 
part moa poh awe © Lares Aven WArconen type meaner is the most sensitive available, yet rugged — fully 
) st a t “ pecial scale on meter for low current tub i 
line voltage variation @ 12 filament iti Seohene ¢ tie ine 
positions @ Separat as z I y idic i i 
$69°° no shock hazards @ Long lasting etched aluminum panel. oe ae Sen ee ee Se 


Net NOTE: The Fast-Check positively cannot become obsolete . . . circuitry is engineered to 
* all future tube types as they come out. New tube listings are furnished poetieuin akan tae 


CONVENIENT TIME PAYMENT PLAN 


a 


ro 
w 
v 





nstead of banks of switches 
ting over 700 tube types is 


SIZE: W-145” H-111%4” 


jae = ad "ee — housed in hand- 
Oak Carrying case com- 
plete with CRT adapter 


— NO FINANCING CHARGES 


NTURY ELECTRONICS CO., INC. 


CHECK INSTRUMENTS DESIRED |1"! Roosevelt Avenue, Dept. 106, Mineola, New York 


to pay 
$34.50 ruments checked | oe. oe triad. Wf satiefes —_— 0 poy 
. . r * th 10 days an e ° thi _install sae Ay 
33:50 Sr ie cvs Condenser Tevonthiy for 8 months. itnin, Gee" aaesnatrumeants iordaye. ana tere 82 
ini 39.50 it is understoo ere f 
eso within en San $e monthly for_5 months. 
ircui i 9.50 
4 In-Circuit Rectifier Tester $2 
eso cio 10 days. Balance $5 monthly for 5 wor 
-2 Transistor Tester. .s - 
sso within 10 days. Balance $5 monthly for 4 cor 
Model VT-1 Battery Vacuum Tube Volt Meter $5 o 
$14.50 within 10 days. Balance a monthly for = > 
-2 Fast-Check Tube Tester. ... eae . 
eta50 rrithin 10 days. Balance $11 monthly for 5 months. 


Prices Net F.O.B. Mineola, N. Y- 


ALL CENTURY 
INSTRUMENTS ARE 
GUARANTEED FOR 
ONE FULL YEAR 


Please rush the inst 
the down payment 
completely satisfie 
further obligation. 
charges added. 


be 


The extremely low 
prices are made 
possible because 
you are buying di- 
rect from the 
manufacturer. 


— Please print clearly 
Address 


City 











—*“TAB” Tubes Tested, Inspected, Boxed— PATENTS (Continued from page 107) 
 vewsy Monts Seve & Slave, tanatedl AUTOMATIC METER-READER A punched card is prepared by the utility 


od, 48 company for each consumer who has a go 
Orders $10 or more, Receiving types only ppd. 45 states This card automatically ‘“‘dials’’ the number, but 
Sez 32 5 oo LZAT? 4 1: Patent No. 2,870,258 the telephone bell does not ring. Instead, 

. connection is made to the meter, which sends 
5. | This inventor hopes to mechanize the job of appropriate pulses back to the office to punch 
| reading utility meters. Electrical connection is a card with the required data. This card is used 
to prepare the actual bill. The process is repeated 


5 

- s 29. 
: “2. ° once each month. 
39 |4Paco So 


99\4xK150 7. 
00 42680 : 


43 Sart =e IMPROVING INTELLIGIBILITY 
; x y Patent No. 2,866,848 


Lawrence J. Fogel, Jackson Heights, NV. Y. 
(May be used by the U.S. Government 
without royalty payments) 


16. Curtis M. Cooper, Binghamton, N. Y. 


























Many noise-reducing systems are of the low- 
TELEPHONE pass type. In removing high-frequency noise they 
CALLING UNIT also remove much of the intelligibility of the 
consonants, in speech. This inventor shows that 
articulation resides mainly in these consonants 
although the energy is concentrated in the vowel 
sounds. By reducing the latter, he can accentuate 
the consonants and improve intelligibilty of the 
transmission. 

See the diagram. In the presence of peak power 









































80 59 94 
"TUBES ‘WANTED! WE BUY! SELL & TRADE! LOW-LEVEL 


SQUELCH 
NEW ‘‘TEKSEL'' SELENIUM RECTIFIERS — 
FULL WAVE BRIDGE RECTIFIERS. OVE YEAR UTD: 
AMP. 16VAC 36VAC 72VAC 144VAC P me 
CONT. 14VDC 28VDC SévDC 118VvoC UNCHING 
$ 4.90% 9.45 RECORDER 
6.25 12.30 
1282-18-78 PEAK POWER 
26.30 48.90 — DETECTING 
40.00 | CKT 
" $7.50 108.45 
WEw sictee OMA 100°C, 280VAC 
400 p.i.v. Rectifier H'mt Sealed. $1.50 =p 
@,.s for $6.50, 40 for $46. 100/105, 
NEW ae Game & a = : (mostly vowels), the gate is closed. The gating 
20Gme 79¢ 2 o/s? , 200 $60; 4 po ated intervals must be extremely short. The con- 
. a a. | s rticulation sounds) are only slightly 
100/s8s, seow > ; / sonants (articu a ; 
Orders of ae" was. See vey =—— attenuated. The squelch goes into action during 


” More. Postna 

i vals w si S are wes an the 
TRANSISTORIZED “TABSTAT’ Kit, = : the intervals when signals are eaker tha € 

ov bullt hi-efficiency DC Te DC 12VD« made by phone between the utility office and the noise level. 
~ 2 eon te Te N consumer. Many relays, selectors and cogged The inventor also advises inserting a fixed 
at up to 150MA/Up ‘To | )- . wheels are shown in the patent and used in the frequency (about 200 cycles) during instants 
| eal oe pono pa Nee + ——— device, but the basic idea is shown by a block when the gate is closed to minimize the effects 
il condensers diagram here. of the gaps in sound. END 
fused & short circuit 
Re culation 50% 20 to 1000, a ? - 2 ee = es 

size! Quiet! Light Wot! 
Lo-Priced GTD ‘‘TAGSTAT’ ‘ ‘B built $35, 
NLY $ 


Pre-s ssombied U-Build kit 245 . oO 3 
KITS! “TAB THE BEST KITS! 
‘ Kits Co ta a 


Eng. Paratiei vba Kit S Sub- min Tube 

35 Precision Resistors | Kit 40 Standort Seentaters se 

10 Switches Kit 35 Power Resistors 

75 Resistors 12/1/2W Kit 75 Mica Condensers Minimum 20V—5 Watts on All Channels 

150 Carbon Resistors Kit Diodes 

25 Panel Lamps Kit e Assorted , a - 

12 Electrolytic Cond’s Kit 100 Coramic Condsr. This all new super powered unit has the highest output of any 

15 Volume Controis Kit 50 Coil Fo tg: * os 

56 Tube Sockets Kit S FT243 Xtal Holders TV channel amplifier with sufficient power to cover large 

300 Cane a cree | Rit communities with ample signal voltage and deliver a strong 

10 Bathtub Of) Cond’s Kit H i i i i 

© the. Sueprice Penn. | ait signal thru many miles of cable. The unit was designed spe 

10 Xmttr Mica Condsr. Kit cifically for community television and is the only unit of its 
nits $-Uec aaeetere. kind that does not produce power in fractions of a watt 
Kit usc onnectors ; ; 
nit ioo'seit Mgokup Wire For full rated output a high-powered commercial transmitting 

ugs & cnnctrs Kit 2 Veeder Counters . 

Ff Searchitah s Kit tube is used 

ircular Slide Rule Kit 

12 Algtr Clip Asst'd. Kit High Gain XTAL Mike MODEL SPA 

2 Bkite Pnis 6x12" Kit S Jeweler Screwdr'v's e c.C. S. Service @ 26 db min. gain @ 6-8 mcs. band width ODEL S 


S Pes. Wrench Set Kit 6 ea. Phone Pigs. Jake @ Channels 2-13 as specified @ Requires only 1 V input $350 
Y 10 KITS—GET ONE FREE/EACH KIT 99¢ @ Co-axial input and output connectors for 75 OHM Line 
— ~~ @ Linear class A operation @ Low Power Drain {1 Amp.) 
























































BATTERY CHARGER KIT 1 to 4 P . 
Amps. Charges 6 & 12 Volt Batteries Write for details today. Dept. 6 
KIT BCK612 $6, Ruilt 8BCB612 $7.90 


s 
SMSAE UMS TGR GEST GET” | | SEG Electronics @ 1778-A Flatbush Ave., Brooklyn 10, New York 


PANEL 11x12x.062 for Print CKT Cu. CLAD 
s 
1RISH M4 J 1200 Hi laity Gtd 














syns 
toa 2.545Mtr RF Ch 
o 4 Mc's XMTR GOOD CONDITION 
rt 


Rc Tub 
USN Freq-Mtr toske. he ome “Gud 
8C221 Freq Mtr—G Co 
8C312 Revr—Good Cond 
8C779 Super-Pro Reve Gud Gnd 
ART13 USN Air Muitiband Xmtr 
TS34AP W.E. Precision Scope 


NEW DC POWER for TRANSISTORSII 
New low-cost 25 volt one amp filtered 
1¢@ Ripple Power Supply 
specified in Transistor 
RCA, ss Ideal for powering tran: 
sistor circuits rusged 3 small in siz 
Preassembied kit ld ba TAC K 
$10, or aad BasViACt $12. 


TERMS: Money Back Spavantest 
66 59 = Ps year. $2 . order 
> N.Y.C Add she. charges 
pe 3 C.0.D. 25% Dep. Prices 
shown ounics* ser 


111-3 LIBERTY st 
Send #5c 


in Seconds! 


et the electrolytic and substitute it 4 
ctrolytics from 4 to 350 Mfd. to safely k 
Substitute in any circuit from 2 to 450 volts. 
Model od . COMPLETELY SAFE—no are or spork when con 


$ necting or disconnecting 
Onty 95. ... AUTOMATIC CAPACITOR DISCHARGE—within 


seconds after releasing test switch by unique 








: naa a the surge protector circuit 
See other SENCORE Carry it anywhere — measures only ...NO CAPACITOR HEALING—surge protector circuit 1 
ads in this issue. 6" He OA" WM" D prevents accidental healing of capacitor being 
“bridged” in service work ' 
-— SERVICE INSTRUMENTS CORP. 121 Officio! Rd + A um. Ay. le at Parts Distributors a 
PHONE: RECTOR 2-6248 - | i tt te 











110 RADIO-ELECTRONICS 





























INEXPENSIVE ULTRA-LINEAR 


A fascinating circuit in the October, 


1958, issue of Electronic Industries 
shows how to convert the push-pull 
pentode output stage of an audio 


6AQ5(2) 


amplifier operation are possible. With 
the potentiometer arms furthest from 
pentode 
is obtained. At the other 


the pentode plates, ordinary 
operation 


12AU7 








FEEDBACK TO INPUT STAGE “—— 





FROM PHASE INV 


NOTES - 
ADJ R&C FOR PARTICULAR AMPL 
B+ ANY CONVENIENT PWR SUPPLY VOLTAGE 


B++ MUST BE !50 V HIGHER FOR CATH FOLL 
OPERATION 


OSELECT FOR CORRECT CATHODE BIAS 
amplifier to a form of Ultra-Linear 
operation. The only parts needed are 
a dual pot, two resistors and a twin 
triode. Once installed, three modes of 












































































extreme full triode operation results. 
At some point between these settings 


Ultra-Linear operation is found. The 


feedback loop must be modified. 


TRANSISTOR GEIGER COUNTER 


The transistor oscillator (charger) 
circuit on the left generates a high 
voltage (approximately 800 volts) in 
the transformer’s secondary, which is 
rectified by the 1X2 and stored in the 












The two-stage amplifier on the right 
uses 2N554 transistors which have very 
high small-signal current and power 
gains and ordinarily give much higher 
gain per stage in this type of circuit 








CKIO26 2N554 
G-mTuBE 2N554 Spf — 
— 
TRANSFORMER 8202 $I0K $1002 
2N554 4 Suf MERIT A-3856 V2W 2\/2W ter 
| P | MEG : oe, a 
7 T 
IX2 a Lut | 0341 = 1 
+ 9V ae ee 
Lae sevt Jew ae 
H = | PHONES 
pee 2,58 46,9 Z= 5002 
L : COLLECTOR 
l-uf capacitor. Momentary depression CONNECTED 


of the pushbutton switch _ stores 
enough energy to operate the G-M tube 
for several minutes. The charger cir- 
cuit is used only occasionally to main- 
tain this storage. 





TO CASE 


2N554 
than is obtainable with low-power audio 
units. Battery voltage as low as 6 volts 
for the amplifier gives good results.— 
Motorola Semiconductors 


SENSITIVE LIGHT METER 


This simple circuit does an excellent 
job of measuring weak illumination. As 
shown in the diagram, the photocell is 
connected so it reverse-biases the tran- 
sistor. Thus, an increase in illumination 
drops the current output. A maximum 


JUNE, 


1959 





of 400 wa flows when the photocell is 
in darkness. When exposed to 0.5 foot- 
candle, the indication falls to 90 usa. 
Roughly, this corresponds to the light 
from a 40-watt bulb at 8 feet. Most 
photographic exposure meters fail to 









pet ewww wwe mee ee ee = 5 
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NEW MIXER-PREAMPLIFIER 


Higher gai itstanding sensi- 
tivity —excellent signal-to-noise 
ratio — hig} itput at low dis- 
tortion—extremely low hum level. 


In the new MXM, Bogen engineers 
have the previously 
unmatched quality and reliability 
of their superb LOM preamplifier. 
Building skillfully on experience 
gained from thousands of units 
in the field, they have developed a 
mixer-preamplifier 
of outstanding performance. The 
MXM offers higher reliability, 
operation...at a con- 
It is ideal for a 
wide range of p.a., studio, and 
broadcast applications. 


Sul passed 


professional 


ease of 


servative price 


Five Channels. The MxM is self- 
powered, accommodates five mi- 
crophones, or four microphones 
and a tuner or phonograph. Each 
channel is regulated by a sepa- 


rate gain control (a master gain 
control is al provided). Fea- 
tures: individual speech filters 
for each channel, output level 
meter, sockets for plug-in, low- 
impedance transformers, feed- 
back-type, distortion-free tone 
controls, and new variable level 
markers which -permit instant 
resetting trols to previ- 


ously determined levels. 


BOGEN MXM 
MIXER-PREAMPLIFIER 


which won the 
1 Medal Award 


164" x 13” x 5% 
Shippir Weight: 21 lbs 
BOGEN rH WAY Bogen’s 
crystallized 
manufacturing 
high-fidelit nents, specialized 
, theatres, 
industrial j ind offices, 1s yours 
MXM. Write 
ormation. 


engineering 


during 
sound syste hools 


to supply in the new 
today for! 


BOGEN -PRES co PARAMUS, N. J 
A Division of the Siegler Corporation 





Please send me complete details and 
specifications on the new Bogen MXM 
Mixer-Preamplifier , 

Name 


Address 





TRAINS YOU 
IN SPARE TIME 


Only from famous COYNE do you get this 

modern up-to-the minute TV Home Training. 

Easy to follow instructions—fully illustrated 

with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 

cludes UHF and COLOR TV. Personal guid- 

ance by Coyne Staff. Practical Job Guides to 

help you EARN MONEY QUICKLY IN A 
TV-RADIO SALES AND SERVICE BUSI- 

NESS — part time or full time. COSTS 

MUCH LESS—pay only for training—no costly 

“put together kits.” 

SEND TODAY FOR FREE BOOK 

SEND COUPON or write to address below 

for Free Book and full details including EASY 

PAYMENT PLAN. NOCOST OR OBLIGA- 

TION —NO SALESMAN WILL CALL 


8. W. COOKE, Jr., * ‘ FOUNDED 1899 
Pres. ELECTRICAL SCHOOL 


CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT 
1501 w. Congress P Pkwy. | Dept. ao- HS, Shicago 7, im. 
ir Cc OYNE 1 Television Home Training I Div. ae 
| New Coyne Building, Dept. ao-xs, 
1501 W. Congress P wy., Chicago 7, Ill. 
Send FREE BOOK and details of your Television 
Home Training offer 


| Name__ 
| 
| 


| City 


Address 





AL 
SERVICE DEALEn« 


199K 


HI-Fl and STEREO ADAPTERS 


jstandard ‘ 


HONO JACK TO 
PHONE PLUG ADAPT- 
ER — Provides a con 
venient means of con 
necting RCA phone plug 
to standard i Phone 
jack. %” dia. x 2%” long. 
Model i 
a List $ .95 
“Grip-A-Lip’” PIN PLUG— 
A phono pin plug with a sure 
saps erip R. Easy to re 
mov ple 


Model Pr P P- ’. 


to solder. 


List $ .69 


(4 to a pkg.) 
-THROUGH PHONO 
LUGS — With Grip 
feature. Mates with 
Phono Pin Jacks. 


ii FTPY. List $ .39 


enEe- Teqeues PHONO 
TIP-JACKS — Mates with 
RCA Phone Pin Plug at 
each end. Positive noise- 
free connections. | j 
Model FTPJ List $ 95 
PHONE JACK To 
PHONO PIN PLUG 
ADAPTER — Converts 
4” Phone 
Plug to RCA phono pin 


bie Model Ligt $1.25 


Write for 
LATEST CATALOG 


AT ALL 
LEADING JOBBERS 


134 NASSAU ROAD, ROOSEVELT, N.Y 





SUPER MAGNET SUPER SAVING! 


Buy this Little 
most 
a sensation 


“ telescope! 


fe or this aon rful 4 oz. 
Alnic permanent 
magnet I oY TS 5 ibs. 
EASII imite a 
= antity rder se 
Measures 


ttem No “86 $1 5 
Soecia! _ Gareatn 


eye pieces. 


'TEM NO 








(Shp. Chgs. 
— — — 


250 POWER 
TELESCOPE LENS KIT 


Make your own high powered 6 ft. 
Kit contains 2” diam., 
75” focal length, ground and pol- 
ished objective lens and necessary 
Magnifies 50x to 250x. 
Full instructions. 


$3.45 —=ple 


10c) 


AMAZING BLACK LIGHT 


250-watt ultra-vio- 
let light source. 
Makes fluorescent 
articles glow in the 
dark. Fits any 
lamp socket. For 
experimenting, en- 
tertaining, unusual 
lighting effects. 


Ship. wt. 2 Ibs. 
ITEM We. pa $3.45 
(P. P. & Hdig. Chgs. 35c) 








puasen Fat agg ay 1 3 le W. 14th St. 
Dept New York 

for tome. at 
cha 


123 


ope be ae age e 
shippi ng 


I am enclosing 
helow ge sure to inclu 


87 33 


Address 


WATTHOUR METER 


Leading makes—recondition- 
ed. tdeal for trailer parks. 
100-110 volts, 60 cycles, 2- 
wire A.C. 5 amp. Heavy metal 
case 82" x 6%” x 5”. Easy 
to install. Ship. wt. 14 Ibs. 


ITEM NO. 33 $4.95 


NOW ONLY 
(P.P, & Hdlg. Chgs. $1.28) 








TITTLE 


SENCORE 


NOTEWORTHY CIRCUITS (Continued) 
2N301 


E cL) 


V 1.5 V BATT 
+ 





500 pA 
V so 
oe 

a &e 
C 


Pa BLACK C 
| 2r~Oi_ 


BC 
of 
LAFAYETTE MS-543 SALE TOR CONNECTED 








deflect booster) 


under 


at all (even with a 


such weak illumination. Because 


of the low drain, a penlight cell is used 
| as the power 


supply.—l. Queen END 


50: Bears Ago 


In Gernsback Publications 





Founder 


1908 
1908 
1913 
i919 


HUGO GERNSBACK, 


Modern Electrics 

Wireless Association of America 
Electrical Experimenter 

Radio News 

Science & Invention 

Television 

Radio-Craft 

Short-Wave Craft 

Television News 


1930 
1931 











Some larger libraries still have copies of Modern Electrics 
on file for interested readers. 


In June, 1909, Modern Electrics 


Antennae, by Dr. Greenleaf 
Pickard. 


W. 


| New Eiffel Tower Plant, by A. ¢ 


| Wireless 


Marlowe. 

First Aerophone Automobile. 

Looped Aerial Connections, 
E. L. McCaskey. 

Recent Aerophone Work. 

A Perikon Detector, by Lewis W. 
Klopfer. 

Recorder, 
W. Winchell. 

Wireless ‘‘Tele-Mechanics,”’ 
Paris Correspondent. 

Amateur Defense of Interference, 
by John Crockford. 


CORRECTION 
Mr. Phillip D. Blais, author of “Sen 
sitive Wide-Band Ac Vtvm,” (April, 
1959), has informed us of an error in 
Fig. 3 on page 34. The attenuation 
formula should read: 
Rl R2 
Attenuation - 


by 


by Clarence 


by the 


Handy "36" 
th R C-Substitution Unit 


“"36"'—Most Often Needed Components / ‘§ 
at YOUR Fingertips! . 


3 Pole, 12 position switch individually 
selects one of the 36° components 
for direct substitution. 
Contains: 
%& 12—1 watt 10% resistors from 10 ohms to 5600 a. . 
%& 12—'2 watt 10% resistors from 10K ohms to 5.6 megohms 4 M 95 
%& 10—600 volt capacitors from 100-mmfd. to .5 mfd. Model 
% 1—10 mfd., 450V Electrolytic x 1—40 mfd., 450V Electrolytic 
% For Shop, Lob, or outside service 
SERVICE INSTRUMENTS CORPORATION Available at all 
121 OFFICIAL ROAD, ADDISON, ILLINOIS Parts Distributors } 4 
PTIPIITIPL 


DEALER NET 
Completely Isolated 


th. keep getting a double image. Can 


either of you fix it?” 
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A USINESS and 
PEOPLE 


Service Instruments Corp., Addison, 
Ill., produced a sound film for distribu- 
tor salesmen, coaching them on the best 
way to sell Sencore products. The com- 
pany reports that its recent distributor 
sales contest was the most successful 


sone? 


ever held. In the photo, Jack Lehner, 
Sencore rep in Ohio, is presenting prize 
money to Carl E. Weed, outside sales- 
man for Burroughs Radio, Inc., Mans- 
field, Ohio, who did a particularly out- 
standing job. 

Daniel P. Know- 
land, Jr., was elected 
vice president of 
Heath Co., Benton 
Harbor, Mich. He 
has been associated 
with Daystrom, Inc., 
parent company of 
Heath, since 1954. 
In 1955 he became controller of Heath 
Co., and in 1958 he was promoted to as- 
sistant general manager. 

Jensen Industries, Forest Park, IIL, 
applied the “tinker toy” construction 
idea to a series of stock cabinets for 


phono cartridges. The metal cabinets 
interlock to form modular units of any 
size desired. 

George H. Gage (left) joined CBS- 
Hytron, Danvers, Mass., as manager of 
product planning. He comes from Gen- 
eral Electric, where he was commercial 
engineer, internal sales. O. Lee Bal- 


lengee (right) was promoted to equip- 
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~ AH IN THIS 
TREASURE 


The modern way to stock and sell the 


world’s most wanted capacitors. This effi- 
cient shop-chest tells you what’s in stock and e tly where it is. No 
more digging for misplaced units. You get an a nt of the most 
popular C-D “Preferred” type twist-prongs, ‘“‘Blue Beavers,” and 
Mylar Tubulars—in handsome metal cabinets. Mak i look more 
efficient...makes work efficient! Best of all they’re FREE with your 
purchase of capacitors. 


write for Bul- 
Plainfield, N.J. 


See the “Treasure Chest” at your C-D distribut« 
letins to Cornell-Dubilier Electric Corporation, Sout! 


SE ee Soko» tly 


@®) CORNELL-DUBILIER 


SERVICE CAPACITORS 





BUSINESS AND PEOPLE (Continued) 


re i Z ment sales manager, receiving tubes, 

B EATH™ Ay ING! ‘ fr Midwes rional manager, equip- 
R EA is iv, C] ING : rom Midwest regional manager, equi} 

ment sales. E. K. Wimpy, director of 
general engineering, receiving tube 
operations, was upped to the position 
of manager of marketing research. He 
is succeeded by Joe C. Harmony, forme: 
general manager, receiving tube opera 
tions. Ross Yeiter is the new manager 
of marketing administration for semi 
conductor operations. He had been an 
administrative engineer. 








Program to increase the stature of 
the TV service industry was launched 
by the EIA Service Committee at its 
Spring Conference. Member companies 
will supply service technicians with 
aids on customer relations, merchan 
dising, management, expense control, 
etc. 

EIA PRODUCTION AND SALES— 

First two months 
1959 1958 
TV set production 896,518 804,396 
Radio production 2,250,122 1,739,177 
TV retail sales 949,877 1,030,213 
Radio sales 1,175,378 839,942* 
Receiving-tube 

factory sales 64,305,000 
Picture-tube 

factory sales 1,523,242 


ESL Gyro/jewel 


Unequalled perfection of tonal 


reproduction—and this new stereo 


for SOUND 
INSTALLATION 


cartridge saves many times its cost 


by greatly increasing the life of your 


COMPONENTS 


valuable records and styli. 
Insist on the ESL Gyro/jewel— 


er 


the only stereo cartridge approved by 
the High Fidelity Consumer's Bureau 
of Standards. Only $69.95. 


Transfo 


FOR LISTENING AT ITS BEST 
Electro-Sonic 
Laboratories, luc. 


Supreme 
“? 


of 


*Excluding auto radios 
Frank B. Pow- 
ers, joined Aerovox 
Corp., New Bed- 
—<$<— | ford, Mass., as ex- 
that makes all cartridges sound better! Only $34.95. ' | | ec utive ‘vies pre i 
au ) , ae gli oy 
dent and a director 


Wudso 


Dept E+ 35-54 36th St*Long Island City 6, NY 


gardless 


Re 


SPEAKERS 
OXFORD 


OXFORD BRANDS 


PS: You'll want the new ESL Gyro/balance stereo arm 


of the company. 

You BET He takes over the 

- responsibilities of 
, . Bert Conway, who is now chairman of 
Y, THERE § MONEY the executive committee and continues 
te as a director. Powers comes from P. R. 
Mallory & Co., where he was vice presi- 


dent of manufacturing. 
Arthur L. B. Richardson (left) was 


elected a vice president of Sylvania 


—<—— ™ : : Electric Products, Inc. He continues his 
Radio sales are racing way ahead of TV. You can . duties as general counsel and secretary 


cash in on this revival—if you’re prepared. But 
todays’ transistor sets, FM sets, printed circuit 


models, hybrid automobile receivers etc. can be p 
, RAPID RA ID 


tough to handle—unless you know how—and this 


new Gernsback Library Book shows you. Four alpha- RADIO § R 
REPAIR §3 ADIO 


betized sections (including a complete section of 


Charts) help you put your finger on the toughest 8y &- Warren Heath REPAIR 
trouble in minutes. Speed up your servicing—jack spook No. 78 Econ 
up your income. Get your copy of RAPID RADIO 


REPAIR today. 


of the company. David B. Tolins, Jr. 


Paper cover ed. $2.90 


Hard covered. $4.60 (right) assumes the new post of adver- 


tising and sales promotion manager fo) 
OTHER G/L SERVICING BOOKS the Semiconductor Div. in Woburn, 
SEE YOUR DISTRIBUTOR OR USE THIS COUPON | Mass. He had been advertising super 
: | visor of the Electronic Tube Divisio 
Gernsback Library, Inc.—&69 | ; P - 
154 West 14th St., New York 11, N. Y. | James W. Ritter, former manager of 
Here’s my remittance of $ ¥ | sales management development of the 
Send me the books checked, postpaid. | Electronic Tube Div., becomes north 
78 Rapid Radio Repairs east district distributor sal omnia 
[] Paper cover ed. $2.90 [] Hard cover ed. $4.60 — a ree SRS RS 
O7% O72 O68 06 O68 O57 at Ipswich, Mass. Allen B. Pitts was 
O55 O59 O54 O52 O50 O49 O46 placed in charge of the bonded-shield 
picture-tube manufacturing program at 
Seneca Falls, N.Y., where he had been 
manufacturing superintendent. 


Servicing Transistor Radios—No. 76 
Oscilloscope Techniques—No. 72 

TV and Radio Tube Troubles—No. 68 
Servicing Color TV—No. 65 

Rapid TV Repair—No. 60 

The V.T.V.M.—No. 57 





' 
1 
' 
' 
' 
' 
1 
t 
' 
Sweep and Marker Generators for 1 
Television and Radio—No. 55 1 
Servicing Record Changers—No. 59 1 
Probes—No. 54 : 
The Oscilloscope—No. 52 ' 
TV Repair Techniques—No. 50 : 
Radio & TV Test Instruments—No. 49 1 
Television Technotes—No. 46 ' 
‘ 


Name 





(Please Print) 


Street. 





National Technical Schools, Los An- 
City. geles, has enrolled 58 students from 19 
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BUSINESS AND PEOPLE (Continued) 

Buys You an 
Acoustic-Designed If the need is for some- 
oe iing bigger try the Mode 
12” Bookshelf Two. Its 4/2 feet of baffle 
area ves you quality re- 
Enclosure Kit roe Ht on in combination 
od with a 12” speaker. Brass- 
ferruled legs give it a 
clean, modern appearance, 
Meets the highest Home- 

wood standards. 


29” H (with legs), 20” W, 121” D. 25 Ibs. 
Price: 17.95 in birch 





All you need to build is a Hammer-Screwdriver— 

; eget and 30 minutes! That's how easy it is with a 

foreign countries to take technical F ihath. ” Homewood design. 

courses in the electronics, electrical and ee : Satisfaction Guaranteed or your money back in 

automotive fields. Some of the students “ : oS? every (20 000s). 
8. stu Freight collect. 

are enrolled under the sponsorship of For those of you who need an added enclosure 


s ae é : for stereo, or an extension speaker system, or 
the State Department’s International just a space-saver that gives you good sound 


Cooperation Administration, while oth- reproduction—at the lowest price available 
= are a = ‘ 2 “ - anywhere — you can’t miss with this Model 
ers are studying at the expense of their One enclosure kit from Homewood Industries. 


respective governments. National in- ts gg ty none —- —— 
° ° r or yea an nows ow to ul 
structor Robert Dickerson, center, 1S voles into a kit—and still make it easy to do. 
shown explaining a printed-circuit TV | Here's what oe 4-¥ om ' 
chassis to a typical group of foreign ee 
SSIS YI g I £ or an 8” speaker. 
students. e A %” plywood enclosure with a four-sided 
natural veneer finish for horizontal or verti- 
Robert E. Svo- cal use. 
bod 1 : ‘ e A custom-furniture corner design that leaves 
a, general man- . ae. no end-plys visible. 
ager of the Am- Price: 11.90 in birch 
phenol Distributor ¥ 15.08 in walnut 


Division of Am- 


phenol - Borg, was 3 SUBSCRIPTION RATES 

elected president of 

the Association of , | ? One year $4.00 Two years $7.00 Three years $10.00 
Electronic Parts & RADIO-ELECTRONICS 154 West 14th Street New York 11, N.Y. 
Equipment Manufacturers, Inc., suc- v 

ceeding Helen Staniland Quam, of 
Quam-Nichols Co. Irving Rossman, mF MAIL ORDER HI-FI “3G Amperex 
Pentron, Inc., was elected first vice You can now purchase all your HI-FI from one TUBES 

president; and Warren Stuart, Belden Senn ‘makes y * y wre “eck on. meee Hi Fi—Transmitting—Spec. Purpose 
Mfg. Co., second vice president. Ken- USA LIST OF ‘YOUR HI-FI REQUIREMENTS PHILIPS—VALVO 





26 Court Street, Brooklyn 1, N. Y. 
Ple ase send 
Model One B kshelf Enclosure 
Birct Nalnut 
re Homewood Catalog 
order 


s enclosed, 


d State 
_ ee © 8 8 8 OG Ue UL hUmLhU Um UG UG Um UG 











0 ( 

neth Hathaway, Ward Leonard, and ohee oan, WHOLESALE QUOTATION and ou eer RA NORELCO PRODUCTS 
r . . Wholesale catalogue a ® 
Kenneth C. Prince were re-elected treas- achlph scare deii Ga tte aang 


215-RD E. 88 St 
urer and executive secretary, respec- | CARSTON STUDIOS Qe Vintia Nn. Y: ELECTRONIC SUPPLY CORP. 














41-08 Greenpoint Ave., Long Island City, N.Y. 





tively. New members of the board in- 
clude Jay Greengard, Waldom Elec- Fe 2 ee ee ee ee ee es ee ee ee oes aes 


tronics; Helen Staniland Quam, and ISENCORE “Euse Sate’ 


Roy Laird, Ohmite, Inc. 


Daniel R. Ozs- , — : CIRCUIT 
vath was appointed ' THSTER 


manager, merchan- . ; 
dising, market a eee Save Time with SENCORE 
planning — receiv- ‘ fs) 
ing tubes, RCA § Save costly call backs by testing the circuit before 
Electron Tube Div : replacing fuse, fuse resistor or circuit breaker. 
- ” | 
arria | Individual scale for each value fuse resistor—no interpretation 
Harrison, N.J. He just read in red or green areo. re 
had been manager, % Measures line current and up to 1100 watts of power at 115 volts 
marketing administration, Entertain- using line cord and socket. ye Two convenient current ranges— 
ment Tube Products Dept 0 to 2 amps and 0 to 10 amps. Test leads clip in place of fuse 395 
DEALER NET 


or fuse resistor. % 5 ohm, 10 watt resistor prevents 
James M. Price (left) joined Electro- TV circuit damage, simulates operating conditions ac-oe or both as acceded 
,_°@ ° ir t 
Voice, Inc., Buchanan, Mich., as general As Recommended by Leading Manufacturers w  Cirenits Se sy 
ang . ; ar “7 SERVICE INSTRUMENTS CORPORATION 
manager of the Radio Manufacturing a OFFICIAL ROAD, ADDISON, ILLINOIS Distributors 
Enginers Div., from Texas Electronic 


Supply, where he was president. Henry 


eee NEEDED NOW 
ae 
—— 





: oc ELECTRONIC ENGINEERS 


= In Alaska 


$5430 to $8810 per annum plus 25% cost-of-living allowance. Enjoy a career 
Mandler (right) joined the sales staff, in the Federal Civil Service with paid annual and sick leave, retirement 
specializing in high-fidelity products. benefits, paid transportation to Alaska and return for leave purposes. Posi- 
He was previously general manager of tions in Federal career service. Contact: 


Custom Audio. A. F, Vandergriff, sales © as 
engineer of A. O. Smith Co., joined Federal Aviation Agency 


Electro- Voice as Chicago sales engineer P.O. Box 440 Anchorage, Alaska 
for the Industrial Sales Div. END 
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TODAY'S BEST QUALITY BUY 


_—— ARKAY 5-28 
STEREO AMP/PRE-AMP 
COMPLETE 
CONTROL CENTER 


Full 28 watts stereo or monaural, 60 watts peak « 14 watts each 
channel « reverse stereo « balance control » two-channel gain 
control « full range bass and treble controls « iM distortion, 4 
to 1 + harmonic distortion, 1% 30-20,000 cps « dual pre-amp 2V 
output jacks « speaker outputs, 4, 8, 16, 32 ohms « response, 
20-20,000 cps ¢ push-pull EL84 Williamson circuit. 


Wired and tested $99.95 _Easy-to-build Kit 96475 


ARKAY ST-11 AM-FM 
STEREO TUNER 

Here, for the first time, is an AM- 

FM STEREO Tuner within the reach 

of every audiophile. Unmatched by 

units costing twice the price, the 

ST-11 is two distinct receivers in 

one featuring 4 uV. for 20 db quieting. Variable AFC. Single front 
pane! switch controls AM, FM or STEREO selection. 

Wired and tested $74.50  Easy-to-build Kit $49. 95 








os a2 
ae 


ARKAY SPA-55 
STEREO AMP 
Two 27¥2 watt distortion-f 
hi-fi amplifiers for stereo. 0 
use as 55 watt monaural am- 


"mepepautls xit$6495 


Wired and tested $79.95 


ARKAY SP-6 "STEREO 
CONTROL CENTER 


Versatile stereo pre-amp with 
dual inputs and outputs. Hi-lo 
filters, reverse position, bal- 
ance control. Less cover. 


Easy-to-build Kit? 3995 
Wired and tested $62.95 


See and hear ARKAY Kits at your dealer, 
FREE! Stereo booklet and catalog. Write Dept. RE. 
prices 5% higher west of Mississippi 
~~ 








at 


88-06 Van Wyck Expressway y Hill 18, N.Y 








ANOTHER GREAT 


TRIO 


TV ANTENNA FEATURE 


wing dipole and 
wing director 

















most powerful combination 
1g Dipole contains 3 active 
n the highs, forward Vee 


Just one of the features that makes Trio the 
most advanced TV Antennas in the world. 
Choose from Trio’s complete Zephyr and 
Color Series Antennas. 


ae Manufacturing Company 


GRIGGSVILLE, ILLINOIS 











Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head—do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO- 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 











QUESTIONS AND ANSWERS on Stereo 
for the layman are contained a bro- 
chure answering frequently-encountered 
problems. Three simple diagrams show- 
ing how the company’s components may 
be combined, complete this booklet.— 
Pilot Radio Corp., 37-06 36th St., Long 
Island City 1, N. Y. 


TRANSFORMERS AND REACTORS are 
listed along with an informative section 
on toroidal inductors in Catalog 591. 
The company’s entire line of over 1,000 
units is detailed—Freed Transformer 
Co., 1718 Weirfield St., Brooklyn 27, 
™.. i. 

FIFTEEN MINUTES TO STEREO is a 24- 
page booklet. The function of each com- 
ponent is explained and its relationship 
shown in simple diagrams. Included are 
tips on what to look for in buying com- 
ponents.—Available at General Elec- 
tric dealers. 


RELAY CATALOG listing general-pur- 
pose relays in detail with dimensional 
drawings, contact arrangements, oper- 
ating speeds, weights and other useful 
information. Covers the full range of 
basic relays from midget types through 
power relays.—Guardian Electric Man- 
ufacturing Co., 1621 Walnut St., Chi- 
cago 12, Ill. 

CAPACITOR CATALOG AC-?7 
filters and capacitors for radio and TV 
replacement. Lists the full line made by 
this company.—Astron Corp., 255 Grant 


Ave., E. Newark, N. J 
RECEIVER CATALOG 


scribes the company’s 
amateur and shortwave and 
accessories. This 8-page catalog in- 
cludes complete specifications and 
prices.—National Co., 61 Sherman St., 
Malden 48, Mass. 


TRANSISTOR SIMILARITY chart shows 
Raytheon germanium transistors which 
are similar or equivalent to types of 
other manufacturers. Because of numer- 
ous minor type differences, this 4-page 
chart does not indicate exact inter- 
changability—Raytheon Mfg. Co., 5: 
Chapel St., Newton 58, Mass. 


covers 


RC-1000 de- 
entire line of 
receivers 





OPPORTUNITY ADLETS 


Rates—50c per word (including name, address and 
initials). Minimum ad 10 words. Cash must accom- 
pany all ads one it those placed by accredited agen- 
cies. Discount, % tor 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy for 
August issue must reach us before June 15, 1959 


RADIO-ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 











HIGH-FIDELITY SPEAKERS REPAIRED AMPRITE 
Speaker Service, 70 Vesey St., New York 7, N.Y 
BA 7-2580. 


CASH PAID! Sell your surplus electronic tubes 

unused, clean transmitting, special purpose, receiving 
TV types, magnetrons, klystrons, broadcast, etc. Also 
want military & commercial lab test and cor nmunications 
gear. We swap too, for tubes or choice equipment. Send 
specific details in first letter. For a fair deal write, wire 
or telephone: BARRY, 512 Broadway, New York 12, 
N.Y. WaAlker 5-7 . 





Want 





HI-FI, Recorders, 


Tapes FREE Who 
CARSTON, 215-T Y 


East 88th St., New 


STEREO TAP E RE NTALS For tl 
prices. Write CALIFORNIA TAPED. 
763 El Camino Real, Redwood City, i 


» best at 1 
‘MI SIC ASSN 
DISCOU NTS UP TO 50% on Hi-Fi ar D 

speakers, tape recorders, individual 


catalogs. CLASSIFIED HI 4g EX( HANG E 
65th Street, srooklyn 34, N.Y 


IF YOU HAVE a background in 
having trouble passing FCC phone 
experience as chief instructor of 
over the hump. Not a course 
free information WALLACE 
Road, Jackson 9, Miss. 


Writ ! 
COOK 


5 Inch. T.V. test CRT 
paid CRT tester and reactivator g 
in 30 days or money back $20.95 
TRONKC S, 9507 - 101 Ave., Ozone Pa 


Complet« 


LABORATORY QUALITY equipment and M r 
plus Electronics bought old. ENGINEERING 
CIATES, 434 Patterson ‘Road, Dayton 9, Ohio 
ALL MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. HAZELTON INSTRI 
MENT Co., 128 Liberty Street, New York, N.Y 


JOBS in foreign countries Men-Women Fr b 
ports DAVENPORT FOREIG ‘ COMPANY, t-AA 
GPO, New York 1, Y 


USED Test Ex aap for T.V. Send for list 
T.V., Gladbrook, Low 


EILERS 


200’ length RG11 new cable PL259's $16 GIZMOS & 


SUCH, Still River, Mass 


8000 ohn 


EENE, 64 


$ 22F, Phasotron, 
sealed $2.25. VIC TOR GR 
Belleville, New Jersey 


DPDT 
Mt. P 


CAMERA Repairmen greatly needed! Y 
manufacturers’ service methods at hom 
time! Free, big illustrated book tells |! 
NATIONAL CAMERA REPAIR SCHOO! 
Englewood, Colorado 


PROFESSIONAL Electronic Project 
Intercoms, Counters, etc. $1 each. L 
sox 1665, Lake City Station, Seattle 55 
TAKE MAGAZINE 


SUBSCRIPTIONS. G 
Special Offers. CASSELL i 
Fla 


AGENCY, Boynt 


DIAGRAMS FOR REPAIRING RADIOS 
vision $1. Give make, Model. DALE CO >wW 
St., N. ¥ 

CIVIL wae JOBS—mechani 
al. List $1 alr allnge ~ 2 Sage 
aie Road, Plainview, 


BULLETIN, 


IAGRAMS FOR REP AIRING RADIOS $1. T 

2. Give make, Model DIAGRAM SERVICE, 
i72-RE, Hartford 1, Conn 

FREE WRITERS CATALOGUE givin 

markets. Write LITERARY AGENT MEAD, 

way, New York 10, N. Y 


CALCULUS, Easy Practical Lessons, 
Space-Age Mathco, 4256-4 Minmo 
Ohio 


NEW 1959 AUTOMOB oes ES—to 

Delivered anywhere EDER, 

New York 36, | A 

SONGPOEMS and LYRICS WANTED! Ma 

PAN ALLEY, INC. 1650 Broadway, New York 

b oe SUAL VALUES. Hi Fi components, tay ur 
ders. Send for package quotations, STEREO CI 

TER 18 West 37th St., New York 1, N.Y 





LEARN the technique of winning—at races, ca 
any game, Write, TURF FANS BOOK SHOP, 
2 -1, Inglewood, Calif. 


RADIO & TV TUBES at Monit acti 
Guaranteed! Brand New! No 
UNITED RADIO, Box 1000, Newa 
8—Test 
WHITENE R, 


quipment cireuits from 
Box 4384, Austin 51, T 
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LITERATURE (Continued) 


ELECTRONIC INSTRUMENTS for meas- 
uring audio, subsonic and ultrasonic 
signals are described in detail in Cata- 
log 12A. General and special-purpose 
precision oscillators and voltmeters are 
shown in addition to a transmission 
measuring set.—Waveforms, Inc., 333 
6th Ave., New York 14, N. Y. 

VARIABLE TRANSFORMERS are de- 
scribed thoroughly and pictured along 
with complete specifications in 8-page 
Bulletin No. 151. Models are for 120- 
and 240-volt input, both 50 and 60 
cycles. Prices are shown.—Ohmite Mfg. 
Co., 3601 Howard St., Skokie, IIl. 


SYMPOSIUM OF OPINION regarding 
current state of electronic technology 
with special emphasis on the funnybone 
aspect of computers is an 18-page book- 
let aimed at engineers. This reprint 
collection of cartoons from various 
publications is available to those with 
special interest in this field —Audio 
Devices, Inc., 444 Madison Ave., New 
York 22, N. Y. 


1959 FACTBOOK ON INDUSTRY has 
data on 1958 sales and production of 
TV sets, radio, auto radios, transistors, 
tubes along with many other interest- 
ing statistics. Included are figures on 
set production for several years back. 
—Electronic Industries Assn., 1721 De- 
Sales St., N. W., Washington 6, D. C. 
75e. 


INSTRUMENT RECTIFIERS are specified 
and special symbols shown along with 
a brief general discussion of copper 
oxide and selenium cells in Conant In- 
strument Rectifiers. A color code for 
the company’s rectifiers is shown to- 
gether with a sheet on prices.—Conant 
Laboratories, 6500 O St.. Lincoln 5, 
Neb. 


SILICON SEMICONDUCTORS are de- 
scribed and their characteristics listed 
for over 20 general-purpose types in 
Sperry Silicon Diodes and Transistors. 
Information on the advantages of sili- 
con devices is included.—Sperry Semi- 
conductor Div., Sperry Rand Corp., 
South Norwalk, Conn. 


PHOTOCELL CATALOG covering 25 
selenium photovoltaic cells is Bulletin 
PC-649A. Cell structure, characteristics, 
operating conditions and_ typical ap- 
plications for a line of self-generating 
photocells are covered in this 8-page 
booklet.—International Rectifier Corp., 
El Segundo, Calif. 


DC AMPLIFIER Catalog B-C2HLA de- 
cribes a de amplifier in 4 pages with 
photographs, block diagrams, outline 
drawings, specifications and 14 brief 
typical applications of the instrument. 
—Minneapolis-Honeywell, 40 Life St., 
Boston 35, Mass. 


TRANSISTOR CATALOG No. G-170 in- 
cludes full information on bilateral 
transistors. Six specific transistors are 
detailed with curves on their collector 
characteristics. —General Transistor 
Corp., 91-27 138th Place, Jamaica 35, 
ae A END 
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Never before in American history has the 
need been so great for Trained Engineers 
and Technicians. No other type of training 
can compare with actual shop practice you 


get at Healds 


under expert instructors. 


Bachelor of Science Degree. 27 Months 
(CD Radio-TV Technician including Color TV (12 Months) 
0) Electronics Technician (12 Months) 


C) Industrial Electronics Techn 


— 


an (12 Months) 


Electronics Engineering (B.S. Degree) 


Electrical Engineering (B.S 
Mechanical Engineering (8.S. Degree) 
Civil Engineering (8.S. Degree) 

C) Architecture (B.S. Degre« 
Heald College ranks 
Mississippi in “Whe 


AT HEALDS YOU LEARN 
BY DOING IN MODERN 
ELECTRONICS 
LABORATORIES 


Degree) 


FIRST West 
Who in 


Approved for Veterans 
DAY AND EVENING CLASSES 


of the 
America" 


Write for Catalog and Registration Application. 


HEALD 


ENGINEERING COLLEGE 
Established 1863 
Van Ness at Post, RE 
San Francisco, Calif. 


City 


State 


Address 


ew Term Starting Soon. 


Your Name 





DON’T BUY HI-FI 


COMPONENTS, TAPE RECORDERS UNTIL YOU 

GET OUR LOW, LOW QUOTES BY RETURN 

MAIL. ALL STANDARD BRANDS IN STOCK 
WHOLESALE CATALOG FREE 


AUDIO FAIR 


1799 First Ave., Dept. RE, New York 28, N.Y. 











JUST OUT! NEW EDITION! 


HOWARD W. SAMS 
‘Replacement Guide for TV 
and Auto Radio Controls’”’ 


| Lists recommended replace- 
| ment controls of CENTRALAB, 
CLAROSTAT, IRC, MALLORY 


Complete coverage of re- 
placement controls for TV 
and Auto Radio models pro- 
duced from 1947-1959 (over 
22,000 TV models; 1000 auto 
radio models). Each recom- 
mended replacement is cur- 
rently available. Exclusive “Industry Part Num- 
ber” system locates recommended control re- 
placements in just seconds. Helps you maintain 
inventory of most-needed controls; saves you 
time in selecting and ordering proper replace- 
ments. Actually pays for itself the first time you 
use it on a control repair job. It belongs $ 

on your bench, 8 44x 11”.Order now—only 1.00 


db» 
; 
I 


I 


HOWARD W. SAMS & CO., INC. 


Order from your Sams Distributor today, or ZN 
mail to Howard W. Sams & Co., Inc., Dept. F-29 
2201 E. 46th St., Indianapolis 6, Ind. 


0 Send copylies) of “Replacement Guide for 
TV & Auto Radio Controls.” (RGC-2). 


$_____ enclosed. 


Nome 





Address 





City Zone. State 


(outside U.S.A. priced slightly higher) 





BALANCE YOUR STEREO 
r f ony ENTIRE stereo 
NESS ond TONE 
INE cor e it fe 


BETTER STERE ' money refunded. Send 


NIQUE INSTR 


for $8.9 


NEWBURY ENGINEERING CO. sercrone wx 











GET INTO ELECTRONICS 


TODAY'S TOP OPPORTUNITY FIELD 


ELECTRICITY 


— ELECTRONICS 


TELevIsiON 


RADIO - ELECTRONICS 


TRAIN IN THE NEW SHOP-LABS OF 
OLDEST, BEST 


t OYNE EQUIPPED SCHOOL 
OF ITS KIND IN U.S. 
in Chicago—Electronic Center of the World. Pre- 
pare for a better job and a successful future in TOP 
OPPORTUNITY FIELD. Train on real equipment 
—no advanced education or previous experience 
needed. Lifetime employment service to graduates 
Finance Plan— enroll now, pay most of tuition 
later. Part time employment help to students 
FREE BOOK — Mail Coupon or write to address 
below for Big Free Illustrated Book —"'Guide to 
Careers.”” Whether you prefer ELECTRICITY- 
ELECTRONICS, TELEVISION-RADIO ELEC- 
TRONICS OR COMBINED ELECTRONICS 
TRAINING, this book describes all training offered. 


Information comes by mail. No obligation 
and NO SALESMAN WILL CALL. 


B. W. Cooke, Jr., Pres Founded 1899 
COYNE ELECTRICAL SCHOOL 
Chartered as an Educational Institution Not for Profit 
1501 W. Congress Pkwy., Chicago 7, Ill., Dept. A9-5A 


Coyne Electrical School 
New Coyne Building, Dept.A9-5A 
1501 W. Congress Pkwy., Chicago 7, Ill. 


Send FREE book “Guide to Careers’’ and | 
details of all training you offer 


Name 
Address 
City 
State 





OFFERS BRAND 


IMPORTED 


RADIO & TV RECE 
| susce © +2007 
“WF List 2.10 LIST 2.45 
YOUR Your 


TUBES 
0 75% OFF! eH 
FROM 65 63 | 94 


ONE YEAR GUARANTEE 
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12AV6 
12AX4GTA 
12AX7 
12BA6 
12BE6 
12BH7A 
12BK5 
12BQ6GTB 
12BY7A 
12DQ6A 
12SA7GT 
12SJ76T 
12SK76T 
12SL7GT 
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+10 MINIMUM ORDER 


Alme RADIO CO. 


913 ARCH STREET 


PHILADELPHIA 7, PENNA. 
Phone WAlnut 2-5918 





GET YOUR COMMERCIAL TICKET 
EASIER WITH... @ 


Kaufman's 
RADIO OPERATOR'S LICENSE 
@ AND A MANUAL 
The BEST book for 
we / FCC License Preparation 
Covers elements 1 thru 8. 
The only book with complete discussion 
of answers to every technical question in 
the FCC Study Guide. Makes it very easy 
to answer multiple choice questions. 
Used by leading schools and industry. 
Only $6.60 at jobbers, bookstores 
or direct from: RE-6 


JOHN F. RIDER PUBLISHER, INC 


116 West 14th Street, New York 11, N.Y 


' 


DESIGNING AND BUILDING HI-FI FUR- 
NITURE, by Jeff Markell. Gernsback 
Library, Inc., 154 W. 14 St., N.Y. 11, N.Y. 
52 x 82 in, 224 pp. $2.90. 

This author tells how to make hi-fi 
systems pleasing to look at, not merely 
to listen to. Using his extensive pro- 
fessional experience, he explores the 
fundamentals of cabinet design and 
tells just how to determine the most 
appropriate style for one’s own home. 
Included are sections on selecting the 
room, stereo speaker placement, prin- 
ciples of cabinet design, choice of ma- 
terials, construction, finishing and re- 
touching equipment cabinets and speak- 
er enclosures. The book contains many 
helpful photographs.—/Q 


MOST-OFTEN-NEEDED 1959 RADIO DIA- 
GRAMS AND SERVICING INFORMATION. 
Compiled by M. N. Beitman. Supreme 
Publications, 1760 Balsam Road., High- 
land Park, Ill, 8/2 x 10% in. 192 pp. 
$2.50. 


A collection of selected schematics 
and essential servicing information for 
over 500 models and chassis of 26 
brands and makes.—RFS 


SYLVANIA SERVICE INFORMATION 
(Comprehensive Manual Vol. 3). Sylvania 
Home Electronics, Service Dept., Batavia, 
N.Y. 11 x 17 in. 49 pp. $2. 

A compilation of this manufacturer’s 
service information and _ production 
changes covering 1958 production of 
radio, TV and high-fidelity equipment. 


CQ ANTHOLOGY, Edited by Wayne 
Green, W2NSD. Cowan Publishing Corp., 
300 W. 43 St., New York 36, N.Y. 6x 9 
in. 160 pp. $2. 

A compilation of reprints of some of 
the most popular articles on surplus 
conversion, antennas, transmitters, re- 
ceivers and accessories and amateur 
test instruments and accessories in CQ 
magazine from 1945 through 1955. A 
handy addition to the amateur’s refer- 
ence shelf.—RFS 


ELECTRONIC COMPONENTS HANDBOOK. 
VOL. 2. Edited by Keith Henney and Craig 
Walsh. McGraw-Hill Book Co., 330 W. 
42 St., N. Y. 36, N. Y. 82 x 11 in. 357 pp. 
$12.50. 

Innumerable books have tried to show 
engineers how to design equipment. 
But there have been no books telling 
him what pieces he must use. This 
book, along with Vol. 1 which appeared 
in 1957 and Vol. 3, to appear later this 
year, does that exhaustively and well. 

There are sections on power sources 
and converters, fuses and circuit break- 
ers, electrical indicating instruments, 
printed-wiring boards, solder and fluxes, 
choppers, blowers, rf transmission lines 
and waveguides. Each section describes 
various available types of components 
and the uses of each. It lists the effect 
on each of unfavorable environmental 





PURCHASING 


A HI-FI 
SYSTEM? 


PARTIAL LIST 
Send Us| oF BRanps 
Your 


a " STOCK 
List Of 
Components 


Electrovoice 
Jensen 
For A 
Package 


Quotation 


University 
Acoustic Research 
WE WON'T BE 
UNDERSOLD! 


Janszen 
Wharfedale 
Karlson 
Viking 

All merchandise 

is brand new, fac- 

tory fresh & guar- 
anteed. 


Concertone 
Bell @ G.E. 
Weathers 
AIRE X 
RADIO 
CORPORATION I full Line Cabinets 


Harman—Kardon 
Dynakit 
64-RE Cortlandt St., N.Y. 7, CO 7-2137 


H. H. Scott 
Ferrograph 
Tanberg 
Pentron 
Ampro @e YM 
Revere 
Challenger 
Wollensak 
Garrard 
Miracord 
Glaser-Steers 
Rek-O-Kut 
Components 
Norelco 
Fairchild 
Pickering @ Gray 
Audio Tape 














Eico @ Pilot 
Sherwood 
Acrosound 
Fisher 
Bogen @ Leak 
— July 
ISSUE ON SALE 
June 25th 
at all better parts distributors 
and newsstands 


ELECTRONIC ORGAN 
for your HOME! 


BUILD-IT- 
YOURSELF 


SAVE! 


Now you can own a professional electronic organ and 
save up to 50% on an easy pay-as-you-build plan 
The world famous ARTISAN ORGAN n 14 mode 
from the popular 2-manual Home enterta ent style 
to the majestic 4-manual Theatre and 

now available in kit form. Simple step-by-step inst 
tions, pictorial diagrams and schematics make tt 
ideal spare-time project for anyone 


ELECTRONIC 
ORGAN ARTS, INC. 


4949 YORK BLVD., Dept. RE-6, LOS ANGELES 42, CALIF. 
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BOOKS (Continued) 


conditions, and has a digest of the 
applicable military specifications. 


THE RADIO AMATEUR'S HANDBOOK 
(36th Edition—1959). American Radio 
Relay League, Inc., West Hartford, Conn. 
62 x 9/2 in. 746 pp. including catalog 
section and index. $3.50 in U.S., $4 in 
U.S. Possessions and Canada. $4.50 else- 
where. 

Old-timers need no introduction to 
The Handbook so we will add only that 
it has been completely revised and re- 
styled in keeping with the many 
advances in the state of the art. It is 
the standard radio construction man- 
ual, reference book, tube and transistor 
manual and text for home study. A 
must for every ham, experimenter and 
engineer.—RFS 


RCA RECEIVING TUBE MANUAL, Tech. 
Series RC-19. Electron Tube Div., Radio 
Corp. of America, Harrison, N. J. 5'/ x 
84 in. 385 pp. 75¢. 

This is the latest edition of the fa- 
miliar and indispensable tube handbook. 
The first 70° pages contain general in- 
formation on tubes and their use in 
typical circuits, including frequency 
converters, power supplies, tone con- 
trols and video amplifiers. 

The main section of the book lists 
all RCA receiving tubes with their 
characteristics and maximum ratings 
as well as typical operating conditions. 
The space devoted to tubes issued before 
1950 is minimized to allow fuller treat- 
ment of more recent types. Much use- 
ful information on picture tubes is also 
included. 

The final section has charts for de- 
signing resistance-coupled amplifiers, 
typical schematics and suggested read- 
ing lists. This handbook is an everyday 
working tool for everyone concerned 
with tubes, repair technician and equip- 
ment designer alike.—/Q 


SWITCHING CIRCUITS AND LOGICAL 
DESIGN, by Samuel H. Caldwell. John 
Wiley & Sons, Inc., 440 Fourth Ave., N. Y. 
16, N. ¥. 6x 9 in. 686 pp. $14. 

When switching circuit design be- 
comes as intricate as it has in modern 
computers and telephone systems, re- 
course to switching algebra is essential. 
This comprehensive text contains ma- 


TIME 
with 


SENCORE 


Here is a 


A “‘Twin”’ to the 
SENCORE 
TRC4 Transistor 
Checker 
See other SENCORE 


ads in this issue. 
SS ee 
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terial helpful both to student and 
specialist. 

It begins with the elementary con- 
cepts of switching algebra and goes on 
to series-parallel networks, minimiza- 
tion, codes, sequential circuits, etc. Many 
examples are worked out in the text. 
It is based on a two-semester course 
presented at MIT.—/Q 


PRACTICAL DICTIONARY OF ELEC- 
TRICITY AND ELECTRONICS. by R. L. 
Oldfield. American Technical Society, 848 
E. 58 St., Chicago 37, Ill. 52 x 82 in, 
216 pp. $5.95. 

Practicing technicians and engineers 
concerned with operation, maintenance 
or manufacture of a wide variety of 
equipment in these two overlapping 
fields will find this dictionary an ex- 
cellent practical reference work. The 
terms most often used are briefly but 
accurately defined, and usually cross- 
referenced. In addition numerous new 
terms, phrases and abbreviations not 
yet common but beginning to appear, 
for example carcinotron and megatron, 
are covered. (Maser and varactor do 
not appear.) 

Trade words with special meanings 
like dish (microwave reflector) are in- 
cluded. Over 5,000 headings are defined. 

Much information is also to be found 
in the handbook section which has fre- 
quently employed tables, formulas and 
symbols. Those dealing with any but a 
narrow range of equipment will find 
this dictionary very valuable-—CG 


THE RAPIO HANDBOOK (15th Edition), 
Edited by William |. Orr, W6SAI. Editors 
and Engineers, Summerland, Calif. 674 x 
92 in. 799 pp. $7.50. 

Although it retains the familiar 
format of the earlier edition published 
3 years ago, this edition is a thorough 
revision. Three new chapters have been 
added and many others have been up- 
dated with new test instruments, trans- 
mitters and circuits. The book even in- 
cludes a chapter on high-fidelity equip- 
ment. 

As a text, reference manual and con 
struction work-book for old-timer and 
neophyte alike, it deserves the most 
convenient spot on your electronics 
bookshelf.—RF'S END 


A Low Cost 
TRANSISTOR RADIO 
BATTERY ELIMINATOR 


complete isolated 
power supply especially de- 
signed to replace batteries 
® during repair time of all 
transistor radios 


*% Supplies up to 24V D.C 

% Provides 100ma con 

stant and 200ma on peaks 

*% Meter indicates either volt 
tage or current 

*% 1.5 volt biasing tap for Philco 
and Sylvania Transistor Radios 


SERVICE Instruments Corp. 
121 Official Road, Addison, Ill. 


MODEL PS-103 
$1795 


OEALER NET 
AT LEADING PARTS DISTRIBUTORS 








BARRY 


ELECTRONICS NAM-TY 
CORP 


INDUSTRIAL 


| TUBE HQS.| 


@ Highest Quality @ Top Brand Names Only 
Boxed @Lowest Sensible Prices @ Guaranteed 
@ SOME TYPES GOV'T AND MFR'S SURPLUS 


10 


70 

12BH7A1.05 
12BKS 1.2083 

) 12B8Q6GTB 

’ 1.55 8 


I2BY7A 1.00 
12827 1.05 872-A 
) 12CuUs a5 
12CU6 1.55 884 
120Q6 1.55 


5 
24G 3C24 
’ 50.1 


1.5 
25AxX4GT 

1.05 

258KS5S 1.25 
258Q6GT .. 

55 

25CO6GA 

00 


25scu6e 1.60 


AND OTHERS—Cartons and Stackers 
always in stock— 
4X 150A TUBES 


28V AC or DC BLOWER 


$7.00 Each 


$1.95 
DRAKE |-A-SSB R $299.00 
NATIONAL NC-60 $49.00 
GLAS-LINE per C feet 
HICKOK MODEL tar 

tube-t t $55.00 


3 


Scintillomete 
B J N tt $49.95 


Send 25c for New Spring-Summer ‘59 
Green Sheet 
Authorized Factory distributors for: ADJUST-A- 
VOLT, B & W, DRAKE, EIMAC, GELOSO, GEN- 
ERAL ELECTRONICS, GLASLINE, GONSET, 
HAMMARLUND, HEXACON, E. F. JOHNSON, 
NATIONAL CO., NATIONAL ELECTRONICS, 
PENTA LABS, STACO, TECHNICAL MATERIEL 
CORP., TOBE, WESTINGHOUSE, VOCALINE and 
Others. All prices F.O.B. N.Y.C. Specify method 
of shipment. All merchandise insured and guar- 
anteed for cost of mdse. only. Receiving Tubes 
guaranteed 90 days—Special purpose & Xmtg. 
tubes guaranteed 30 days. Phone WAlker 5-7000. 


B AR R Y ELECTRONICS 


CORP. 
512 Broadway, Dept. RE-6, New York 12, N.Y. 
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Complete listings of the NEWEST in Stereo and Monaural 

LAFAYETTE’S _ ii-ti, short Wave, Audio, Transistor, and many other Lafayette 
electronics kits as well as thousands upon thousands of 

1959 CATALOG standard brand nationally advertised kits and electronic 
26 GIANT-SIZE parts and components are described in LAFAYETTE’S GIANT 
PAGES NEW 260-PAGE CATALOG. SEND FOR IT—IT’S FREE! Just fill 

in coupon below and present it at any Lafayette store, or 

paste it on a postcard and send it to us. THAT'S ALL YOU 

HAVE TO DO to get your FREE 1959 LAFAYETTE CATALOG! 


ie \PELECTROSTATICE a 


NEW! “STEREO ANALYST” 
Single Needle 

VU Balance 

Meter 








eae 
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999495 


The Most 

Versatile 

Instrument 

Offered 

The Hi-Fi 

only 411.95 Enthusiast THE FINEST HI-FI a: ta 


UNIQUE 2 COIL GALVANOMETER-TYPE TWEETER AVAILABLE pevcitaangracien Otc tpite 


PRECISION METER MOVEMENT Leave it to Lafayette to bring you the ‘‘hottest’’ WIDE 120° DISPERSION ANGLE { i t 


tweeter—the superlative electrostatic 3 element Achieved by 3 Electrostatic Element Design il 
© 7 RANGES OF METER SENSITIVITY tweeter, rated best regardless of price. This smooth 
@ EFFORTLESS BALANCING OF STEREO performing tweeter—superior to units costing many MEASURABLY IMPROVES ANY SPEAKER SYSTEM 
SYSTEMS a og pen ny =" speaker system, bring- Superb High Frequency Response from 5000 
ing forth the realism and acoustic brilliance of the Cycles to B d 00 Cycl 
© MAY BE USED AS VU METER AND TAPE high frequencies. Simple to connect and use, ee we Reo 
RECORDER LEVEL INDICATOR eunee complete mit Sueaited lnstrodtens. In ma- BUILT-IN AC POWER SUPPLY 
Solves all stereo balancing problems. Each stereo chan- clatie attlen Sue tie yy egw Supplies High Voltage Necessary For True 
nel feeds a separate coil through a full-wave bridge 7 Ibs. , ° Ps. ” Electrostatic Speaker Operation 


rectifier. Balanced signals result in a O deflection. 2 : 
slide switches permit individual channel measurements. = + 4 ecmceaa 3 Element Tweeter Mahos- AVAILABLE IN MAHOGANY, WALNUT OR 
BLONDE ENCLOSURE 


Metal case, satin gold finish. Size: 4% x 5% x 4%”. 
Shpg. Wt., 3 Ibs. SK-151 Same in Walnut Finish 27 50 
TM-66 Stereo Balance Indicator Net 11.95 SK-152 Same in Blonde Finish 


SPECIAL MONEY-SAVER | _ SPECIAL SALE! 


COMBINATION GARRARD RC121/I! 

. WITH SHURE M3D 
eS an N DYNETIC STEREO 
r y : CARTRIDGE WITH 
= 52.50 DIAMOND STYLUS 


SAVE 26.60 MONEY-SAVER COMBINATION 
- Garrard latest model RC121/1! with Shure model 
PK-245 hysteresis-synchronous turntable with new M3D professional Dynetic Compatible Stereo car- 


Lafayette PK-270 12” professional stereo tone tridge with .7 mil diamond stylus. Regular 83.15 
arm plus Shure M3D Dynetic Compatible Stereo value. Shpg. wt., 15 Ibs. Net 52.50 


we with .7 mil diamond stylus. a. wt., SHURE M3D GARRARD RC-88 
19 Ib pecial 99.50 . C 
% i. with diamond stylus Garrard RC88 and Shure M3D Cartridge. Net 62.50 





LAFAYETTE RADIO, Dept. sr-9 
I F R E E cur | P.O. Box 511, Jamaica 31, N. Y. 


OUT | SEND FOR THE WORLD'S LEADING ELECTRONICS, 
AND | RADIO, T.V., INDUSTRIAL, AND HI-FI GUIDE 


PASTE; () Send FREE LAFAYETTE Catalog 590 
ON 
POST 
CARD 
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LAFAYETTE Kits Are FUN To Build! 


LAFAYETTE 


THE MOST FLEXIBLE TUNER EVER DESIGNED 
@ Multifiex Output fer New Stereo FM 
@ 11 Tubes (including 4 dual-purpose) + 

Tuning Eye + Selenium rectifier Pre- 

vide 17 Tube Performance 

10KC Whistle Filter @ Pre-aligned IF's 

Tuned Coscode FM @ 12 Tuned Circuits 

Duel Cathede Follewer Output 

Seporately Tuned FM and AM Sections 

Armstrong Circuit with FM/AFC and 

AFC Defect 

Due! Deuble-Tuned Transformer 

Coupled Limiters. 
More than a year of research, planning and engineering went into the making of 
the Lafayette Stereo Tuner. Its unique flexibility permits the reception of binaural 
broadcasting (si i on both FM and AM), the independent 
operation of both the FM ond AM sections at the same time, and the ordinary 
reception of either FM or AM. The AM and FM sections ore separately tuned, 
each with a separate 3-gang tuning condenser, separate flywheel tuning and 
separate volume control for proper balancing when used for binaural programs. 
Simplified accurate knife-edge tuning is provided by magic eye which operates . 
independently on FM and AM. Automatic frequency contro! ‘‘locks in'’ FM signal Self-powered electroni« ni 
permanently. Aside from its unique flexibility, this is, above all else, a quality cluding low-impedance plate follower outputs for re- 
high-fidelity tuner incorporating features found exclusively in the highest priced | Mote operation of from 50 feet or more from controlled 
tuners. amplifier. Cross-feeding various amounts of audio from 
FM specifications include grounded-grid triode low noise front end with triode | eoch channel eliminates objectionable ‘hole in the mid- 
mixer, double-tuned dual limiters with Foster-Seeley discriminator, less than 1% | dle’’ effect. Phase reversal w th or without channel re- 
harmonic distortion, frequency response 20-20,000 cps + '/2 db, full 200 ke versal. Premium type )25 ducal triodes. Printed circuit 
bandwidth and sensitivity of 2 microvolts for 30 db quieting with full limiting at board for easy erro ee assembly. Complete with cage 
one microvolt. AM specifications include 3 stages of AVC, 10 kc whistle filter, and simple detailed instruction manual. Size 6% x 4% x 
built-in ferrite loop antenna, less than 1% harmonic distortion, sensitivity of 5 7%”. Shpg. wt., 7% It 
microvolts, 8 kc bandwidth and frequency response 20-5000 cps + 3 db. KT-315 Electron 
The 5 controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning 
and 5-position Function Selector Switch. Tastefully styled with gold-brass escu- 
tcheon having dark maroon background plus matching maroon knobs with gold 
inserts. The Lafayette Stereo Tuner was designed with the builder in mind. Two 
separate printed circuit boards make construction and wiring simple, even for 
such o pl unit. C lete kit includes all parts and metal cover, a step-by- 
step instruction manual, schematic and pictorial diagrams. Size Is 1334” 
10%” Dx 41,” H. Shpg. wt., 22 Ibs. 


KT-500 Net 74.50 
LT-50 Same os above, completely factory wired and tested Net 124.50 


NEW! LAFAYETTE PROFESSIONAL STEREO 
MASTER AUDIO CONTROL CENTER 
Solves Every Stereo/ 
Monaural Control Problem! 

@ UNIQUE STEREO & MONAURAL CONTROL FEATURES 
@ AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE 
3d CHANNEL OUTPUT & CROSS-CHANNEL FEED 

@ PRECISE “NULL” BALANCING SYSTEM 


A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH Fi- 
DELITY. Provides such unusual features as a Bridge Control, 





STEREO REMOTE 
CONTROL CENTER KIT 
MODEL KT-315 


27.50 


TWO LOW NOISE 7025 DUAL-TRIODES 
POSITIVE CONTROL 50 FEET OR MORE 
BRIDGE BALANCING CIRCUIT 

OUTPUT FOR “THIRD CHANNEL” 
CLUTCH-TYPE VOLUME CONTROL 


Use it as @ Binazral- 
Stereophonic 
FM-AM tuner 

Use tt as «a Daal- 
Monaural FM-AM (tuner 
Use tt as @ straight 
Meneural FM er AM 





adapter with unique features in- 


Stereo Adapter Kit (with cage) 
Net 27.50 


EXCITING ‘EXPLOR-AIR”’ 
4 BAND RECEIVER KIT 


18.50 





omty 7.45 
7.00 MONTHLY 





4 Bands for total coverage: 
550-1600 Ke broad cast band 
1.7-5.0Mc., 5.0-14 Mc., 14-30 Mc. 
shortwave bands 

Complete band- switching from 


ONLY 7.95 DOWN 
8.00 MONTHLY 


@ RESPONSE 10-25.000 CPS + 0.5 DB 
@ 6 CONCENTRIC FRONT PANEL CONTROLS 
@ 4 CONCENTRIC REAR PANEL INPUT 


LEVEL CONTROLS 


@ 180° ELECTRONIC PHASE REVERSAL 


for variable cross-channel signal feed for elimination of ‘‘ping- 
pong’’ (exaggerated separation) effects and for 3d channel 
output volume control for 3-speaker stereo systems; 3d channel 
output also serves for mixing stereo to produce excellent mon- 
aural recordings. Also has full input mixing of monaural program 
sources, special ‘‘null*’ stereo balancing and calibrating system 
(better than meters), 24 equalization positions, all-concentric 
controls, rumble and scratch filters, loudness switch. Clutch type 
volume controls for balancing or as 1 Master Volume Control. 
Has chonnel reverse, electronic phasing, input level controls. 
Sensitivity 1.78 millivolts for 1 volt out. Dual low-impedance 
outputs (plate followers), 1300 ohms. Response 10-25,000 cps 
+ 0.5 db. Less than .03% 1M distortion. Uses 7 new 7025 low- 
noise dual triodes. Size 14” x 4%” x 10%”. Shpg. wt., 16 Ibs. 
Complete with printed circuit board, cage, profusely illustrated 
instructions, all necessary parts. 

LAFAYETTE KT-600 — Stereo Preamplifier kit Net 79.50 
LAFAYETTE LA-600—Stereo Preamplifier, Wired ...Net 134. 4.50 





ONLY 4.75 DOWN— 
MONTHLY 


5.00 


LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT 


165-08 Liberty Ave. 


NEW YORK, N. Y 
100 6th Ave 
WOrth 6-5300 


JUNE, 


1959 


BOSTON, MASS 
110 Federal St 542 E. Fordham Rd 
HUbbard 2-7850 


@ 36-WATT STEREO AMPLIFIER- 
18-WATTS EACH CHANNEL 

@ FOR OPTIONAL USE AS 36-WATT 
MONAURAL AMPLIFIER 


@ 2 PRINTED CIRCUIT BOARDS FOR 

NEAT, SIMPLIFIED WIRING 
@ RESPONSE BETTER THAN 35-30,000 

CPS + '/, DB AT 18 WATTS 

@ EMPLOYS 4 NEW PREMIUM-TYPE @ LESS THAN 1% HARMONIC. OR 

7189 OUTPUT TUBES INTERMODULATION DISTORTION 

A superbly-performing basic stereo amplifier, in easy-to-build kit form to save 
you lots of money and let you get into stereo now ot minimum expense! Dual 
inputs are provided, each with individual volume control, and the unit may be 
used with a stereo preamplifier, for 2-18 watt stereo channels or, at the flick of 
@ switch, as a fine 36-watt monaural-amplifier — or, if desired, it may be used as 
2 separate monaural 18-watt amplifiers! CONTROLS include 2 input volume con- 
trols, channel Reverse switch (AB-BA), Monaural-Stereo switch, DUAL OUTPUT 
IMPEDANCES ore: 4, 8, 16 and 32 ohms (permitting parallel (monaural) opera- 
tion of 2 speaker systems of up to 16 ohms. INPUT SENSITIVITY is 0.45 volts per 
channel for full output. TUBES are 2-6AN8, 4-7189; GZ-34 rectifier. SIZE 9-3/16"d 
(10-9/16” with controls) x 5Y%4”h x 131%4”w. Supplied compiete with perforated 
metal cage, all necessary parts and detailed instructions. Shpg. wt., 22 Ibs 
KT-310 Stereo Power Amplifier Kit ..... oe Net 47.50 


JAMAICA, N.Y. AXtel 1-7O0O0O 


BRONX, N.Y NEWARK, N. J 
24 Central Ave 


MArket 2-166! 


PLAINFIELD, N. J 
139 W. 2nd St 


FOrdham 7-8813 Plainfield 6-4718 


PLEASE INCLUDE POSTAGE WITH ORDER 





front panel 


® Built-in Big 4” PMLoud- speaker — 


A complete regenerative shortwave and standard broadcast 
set covering from 550KC to 30MC. Features include pre- 
wound coils, isolated chassis and freedom from shock haz- 
ard and sensitive circuitry. Perfect for amateurs, students 
and casual listeners. Simple to build, this kit is complete, 
including all parts needed and a detailed step-by-step in- 
struction book. Shpg. wt., 8 Ibs 
KT-135 EXPLOR-AIR RECEIVER KIT (less cabinet) 
Net 18.50 
overed wooden cabinet for above 
Net 2.75 


NEW! LAFAYETTE 
STEREO AMPLIFIER KIT 


ML-150 Leatherette 


@ GANGED TONE CONTROLS e STEREO- 
MONAURAL SWITCH e@ .04 VOLT SEN- 
SITIVITY © 4 WATTS STEREO OUTPUT 
© ISOLATION TRANSFORMER e SEPA- 
RATE VOLUME CONTROLS 


Brand new stereo amplifier kit for that extra small stereo 
hi-fi set, featuring separcte volume controls; ganged 
fone control; stereo, reverse and monaural switch. 40 
millivolt sensitivity! Complete kit with tubes, rectifier, 
all parts and instructions. Only 9%” x 5” x 4%”. For 
110-120 60 cycle AC. Shpg. wt., 7 Ibs. 


KT-126 — Complete Kit Net 18.95 
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SCHOOL DIRECTORY 


prepare for your career in 


ELECTRICAL 
ENGINEERING 


ELECTRONICS 
OMPUTERS 
RADIO-TV 


At MSOE, you can equip 
yourself for a career 

in many exciting, grow- 
ing fields: MISSILES 
RADAR * AUTOMATION 
RESEARCH © DEVELOPMENT 
ELECTRICAL POWER 
AVIONICS © ROCKETRY 


When you graduate from 
the Milwaukee School 
of Engineering, you are 
prepared for a dynamic 
career as an Electrical 
Engineer or Engineer- 
ing Technician. Under 
a faculty of specialists, 
you gain a sound 
technical education in 
modern, completely 
equipped laboratories 
and classrooms. As a 
result, MSOE graduates 
are in great demand 
and highly accepted by 
industries nationally. 

At MSOE you will 
meet men from all 
walks of life and all 
parts of the country 
— some fresh out of 
high school or prep 
school, others in their | 
twenties — veterans and 
non-veterans. 

You can start school in any one of 
four quarters and begin specializing 
immediately. Engineering technicians 
graduate in 2 years with an Associate 
in Applied Science degree. For a 
Bachelor of Science degree in Engi- 
neering, you attend 4 years. A 3-month 
preparatory course also is available. 


y 








ee Wie, 





FREE CAREER BOOKLET! 
If you're interested in any 
phase of electronics, radio or 
television, be sure to look 
into the programs of study 
offered by the Milwaukee 
School of Engineering. Just 
mail the coupon. 


Pewee be YOUR 
— 


2 — 











(See Se Se ee ee eS eee eee 


MILWAUKEE SCHOOL: 
OF ENGINEERING 


Dept. RE 659, 1025 N. Milwaukee St, 
Milwaukee, Wisconsin 
Please send FREE Career Booklet. I'm 
interested in [) Electrical Engineering; 
C) Electronics () Computers 
C} Electrical Power (] Radio-TV 
[) Mechanical Engineering. 

PLEASE PRINT 


ee et 
Address. 


City Zone State 


C) I'm eligible for veterans education benefits, 
s- ' 


TTT IT TIT ITTITTTTITITieTierieiierererteteteceeefs 
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ENGINEERING DEGREES 


Option stestonies or Power 
Aliso Liberal Arts & Business 
Administration courses 


Earned through 


HOME STUDY 


Resident Classes Also 
Available if Desired 


PACIFIC INTERNATIONAL 
COLLEGE OF ARTS 
& SCIENCES 
Primarily & Seersepentenee 
5719-M, Santa Monica Bivd., 
Hollywood 38, Calif 


INTERNATIONAL 
A.s 











GET INTO 


| ELECTRONICS 


training leads to success as 
phe Tn field engineers, 
ists in communications, 
siles, computers, 


obtainable. 
Tov ed. 


engineering 
credited, G.I. 
all branches of" 
aeomes. 

rms, campus. 
”w equivalent Cc 


VALPARAISO ‘TECHNICAL 
INSTITUTE 


Valparaiso, 


Graduate s in 


iene Sec ool graduate 


Dept. c Indiana 











ELECTRONICS 
ENGINEERING DEGREE 


tunities in, IN 27 MONTHS 


8.S. Engineering degree (27 mo.): Mathe — atics, Electric- 
c . Engineering, TV, advanced Radio The and Design. 
8. (36 mo.): Aeronautical, BL hemical c “vil. Electrical, 
Srochelha al Metallurgical En 8.s (3 mo.): Math., 
Chem Physics Also a __ Earn board. 
G epeeees da 20 bidgs dorms Enter June, 
Sept De March. Catalog. Keeping pace with progress. 


INDIANA TECHNICAL COLLEGE 


1569 E. Washington Boulevard, Fort Wayne 2, Indiana 


Prepare 
for unlim 
ited oppor 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 


| TELEVISION SERVICING 





BLACK & WHITE—COLOR 
APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 


BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW. PLACE, BALTIMORE 17. MD. 














PE wccewincAZe 


le a ‘‘key’’ man. Learn how to send 
receive messages in International 
code. Communicate with opera- 
tors around the globe. Learn at home 
uickly through famous Candler System. 
by best operators Qualify for 
Amate or Commercial License. Write 
for FREE BOOK 
CANDLER SYSTEM CO. 


Dpt. 3-G, Box9226, Denver 20, Colo. USA 


REALIZE YOUR DREAM 


Become a graduate Electronics Engineer. 
Share rewards awaiting college men 
higher income, rapid advancement. Im- 
portant firms interview seniors here regu- 
larly. 


Electrical Engineer in 27 Months 


B. S. degree in Electrical (Electronics or Power 
major), Mechanical, Civil, Chemical, Aeronautical 
Engineering. Jn 36 Months a B. S. in Business 
Administration (General Business, Accounting, 
Motor Transport Management majors). For 
earnest, capable students. Small classes. More 
professional class hours. Mature students. Well- 
equipped labs. Modest costs. Veteran approved. 
Year-round operation. Enter Sept., Jan., Mar., 
June. Write J. G. McCarthy, Director 
Admissions, for Catalog and “Your 
Career” Book. 


a4 TRI-STATE COLLEGE 


2469 College Ave. Angola, Ind. 








ADVERTISING INDEX 


Radio-Electronics does not assume responsibil 
ity for any errors appearing in the index below 
Airex Radio Corp. 

Allied Radio Corp. 

Almo Radio Co 

American Edelstaal, Inc. 

Arkay Radio Kits, Inc. 

Astatic Corp. 

Atlas Sound Corp. 

Audio Devices, Inc. 

Audio Fair 

B & K Mewatneturvina Co 

Barry Electronics Corp. 

Bell Telephone Labs. 

Blonder-Tongue Labs. 

Bogen (David) Co., Ine. 

Brooks Radio & Television Cor} 

CBS Electronics 

Capitol Radio Engineering Institu 

Carston Studios 

Castle Television Tuner Service 

Centralab Division of Globe-Unior 

Century Electronics Co., Ine. 

Clarostat Manufacturing Co., Inc 

Cleveland Institute of Radio Electror 
Cornell-Dubilier Electric Corp 

Coyne Electrical School 

DeRO Electronics 

DeVry Technical Institute 

Dressner 

ECM Corp. : 

Electro-Sonie Labs. 

Electro-Voice Ine. Inside 

Electronic Chemical Corp. 
Electronic Instrument Co. 
Electronic Organ Arts 
Electronic Publishing Co., Ine 
Electronic Supply Corp. . 
Erie Resistor Corp. 


(EICO) 


Federal! Aviation Agency 

Foreign Components Co. 

General Cement Manufacturing Co 
Gernsback Library Ine. 

Grantham School of Electronics 
Grove Electronic Supply Co 

Heald Engineering College 

Heath Co. 

Homewood Industries 

Hudson Specia!ties 

Hughes Aircraft & Development Labs 
Indiana Technical College 
Injectorall Co. .. . 
International Business Machines 
JFD Electronics 

Jensen Industries 

Key 
Lafayette Radio 

Lektron Inc 

Mallory (P. R.) & Co., Ine. 
Merit Coil & Transformer Corp 
Moss Electronic Inc. 

National Radio Institute 
National Schools 

Newbury Engineering Co. 
North American Philips Co., In« 
Opportunity Adlets 

Oxford Components, Inc. 

Paco 


(IBM 


Electronics 


Electronics Co., Ine. 
Picture Tube Outlet 
Precise Development Corp 
Progressive Edu-Kits Inc. 
RCA Electron Tube Division 
RCA Institutes 

Radiart Corp. 

Radio Shack Corp. 

Rider (John F.) Publisher, Ine 
Rinehart & Co., Ine. 

Rohn Manufacturing Co. 


Sams (Howard W.) & Co., Inc. 19 
Scott (H. H.) Ine. 
Seg Electronics 
Service Instruments 
Corp. 12, 105, 107, 
Sprayberry Academy of 
Radio-Television 
TAB 
Tarzian (Sarkes), Inc. 
Trio Manufacturing Co. 
Triplett Electrical 
Instrument Co 
Tung-Sol Electric Co. 
University Loudspeakers, Inc 
Xcelite, Ine. 
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Baltimore Technical 

Candler System Co. 

Indiana Technical College 

Milwaukee School of Engineering 

Pacific International College of Arts & Sciences 

Tri-State College 

Valparaiso Technical Institute 

BRANCH ADVERTISING OFFICES: Chicago: 5500 N 

Menard Ave., Chicago, Ill., Spring 4-1444. Los Angeles 

Harker-Husted-Coughlin, 600 South New Hampshire, T 

DUnkirk 7-2328. San Francisco: Harker-Hustesd-Coug 

lin, 444 Market St., Tel. GArfield 1-2481 

FOREIGN AGENTS: Great Britain: Atlas 

Distributing Co., Ltd., 18 Bride Lane, London E.¢ ‘ 
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é has made the Electro- 
Voice Aristocrat the world’s most popular enclo- 
sure for 12” loudspeakers. The Aristocrat will 
make an exciting difference in the performance 
of your loudspeaker—hear deep, extended bass 
response without annoying boom; sharp, well- 
defined low frequency transients, and all with 
greatly increased power handling capacity. 


é YOURSELF AND 
SAVE 50%. When completed, the KD6 Aristocrat 
Kit interior construction is identical to E-V's 
factory-assembled Aristocrat enclosure, but with 
this difference: you save 50% and have an even- 
ing’s fun. 





The KD6 
Aristocrat Kit can be assembled in only one 
evening with E-V’s exclusive sub-assembled parts 
and exploded view, step-by-step instructions. All 
you need is a screw driver; the rest is in the box. 
And E-V's accurately milled, furniture grade 
woods and veneers plus a choice of six finishing 
kits create an enclosure that will match your 
finest furniture. 


Vole l-1im @ Blow .Val-icelele-) anole 
Audiophile Net. $39.00 


Model FK Finishing Kits, each 
Audiophile Net. 5.00 


Factory Finished Aristocrat Enclosure, Mahogany 
Audiophile Net. 72.00 


MTeal-ceO)-L mela u-lialele Audiophile Net. 79.00 
Mail this coupon for free illustrated literature... 


see why more E-V Enclosure Kits have been built 
idat-lame-}) Mme) dal-1¢-mere)pnle)ial-le nm 





Electro-Voice, Inc. Dept. 69-E 
Buchanan, Michigan 


BUCHANAN, MICHIGAN Gentiemen: Please send me free illustrated litera- 
ture on E-V kits, enclosures and speakers. 


Microphones—Phono Cartridges— 
High Fidelity Loudspeakers and Enclosures— AES 
Public Address Speakers— 
Marine Instruments—Communication Equipment— ADDRESS 
Electronic Test Instruments and 


Material for Defense. Ce «Sy: Nera 





How to make 
Sure 
get what you pay for 


_ in TV Picture Tubes! 


ever come 
d know th S to replace th 
’ Mese importa © Picture tube 
Nt facts u IN you , 
your TV 
Set, you 


All Tubes 


eplace 


Are Not 


Of every twor 


the Guess-Wo 
Ou re Betting 
Ow 


you know what y 
. J 
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These ads are typical of the big 

advertising program for RCA SILVERAMA 

and RCA MONOGRAM Picture Tubes. You’ll see these 

messages in TV GUIDE, LIFE, and the SATURDAY EVENING POST... 

on such leading TV shows as Steve Allen, Dave Garroway’s 
Today, and Jack Paar. 

Cash in! Make sure you’re identified with this program. Your 
authorized RCA Distributor will tell you how. Contact him today! 


RADIO CORPORATION OF AMERICA 


Electron Tube Division Harrison, N. J. 





